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PREFACE TO THE FIRST EDITION.” 


5 ! ; i 
: ‘D HIS book is intended for use by pupils in Forms. | 


1V, V and VI preparing Group A Mathematics 
under the present S. S. L. C. Scheme. It is based on 
the notes that | prepared while working as a teacher 
in High Schools. The several method books were 
studied and in the treatment only such methods have 
been followed as I found successful in practice, 
especially in the observation lessons [ had to give in 
the Model School, Teachers’ College, Saidapet. As 
far as possible, exercises of a practical nature have 
been given. Many of them were suggested by my 
pupils when by way of home-work they were set to 
frame problems of their own in the light of models 
shown. Itis presumed that such exercises would be 
taken to with interest by a large body of pupils. A 
few exercises of an advanced type are given in each 
Chapter to keep the more forward pupils engaged in 
the Elementary Mathematics Class. I have little 
claim to originality and I would feel amply remuner- 
ated if,as a result of my endeavours, a concise book 
has been produced helping the pupils to have an 
intelligent grasp of the subject. It is’ suggested that 
pages Ito 158 may be done in Form 1V, pages 159 
to 261 in Form V and the rest in*Form VI. 


[take this opportunity to thankeM.R.Ry.K.Sankara- 
subba Ayyar Avl., B.A. L-T., of the Caldwell High 
School, Tuticorin, and M.R.Ry. K. Ramachandra 


vi GENERAL MATHEMATICS. 


Ayyar Avl,, Boa., of the Ambasamudram High School, 
for the constructive criticism occasionally offered, and 
the University of Madras for having allowed me the 
use of some of its Examination questions. My special 
thanks “are ‘due to M.R Ry. tT. S. “Kristinamurtha 
Ayyar Avl, Ba, LY., Assistant Inspector of © 
Schools, Ramnad, for the many useful suggestions 
kindly offered, to M.R. Ry, Visvanathier AvlL, B.A, 
L.T., of the High School, Srivaikuntam, for preparing 
most of the answers, and to M.R.Ry.N. Sankara Ayyar 
Avl., M.A, L.T., for his valuable suggestions and 
for the trouble he took in passing most of the proofs. 


In spite of precautions errors may have crept in 
and I would be highly grateful to those who would 
point them out to me for rectification, 
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PUBLISHERS’ NOTE TO THE FIFTH EDITION. 


ITH a view to make the book more useful, 
this edition has been considerably enlarged 
with the addition of Chapters on Discount and Ex- 
change, Stocks and Shares, Time and Distance 
Graphs, Partnership, Problems on Work and Time, 
Profit and Loss. The S.S, L. C. Papers have been 
brought up-to-date. The Publishers take this oppor- 
tunity to thank Mr. R. Namby Aiyangar, B,As; doe es 
Mathematics Assistant, Hindu High School, Tripli- 
cane, Madras, for the additions and for passing the 
proofs of this edition promptly and carefully. 
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CHAPTER 7. 
SECTION I. 
THE FOUR RULES. 


1. Thedigits used in Arithmetic are 1, 2, 3,4, 5) 6,7, 
8,9 and o. With these ten digits many numbers could 
be formed. The decimal scale of notation is adopted 
in writing numbers and each digit has a place-value as 
well as an intrinsic value, e. g.5in 576, the place-values 
of 5,7 and 6 are 500, 70 and 6 while their intrinsic 
values are 5, 7 and 6, and in 777 the place-value of each 
seven is ten times that of the seven to the right of it. 
“o’ (zero) is a non-significant digit and the others are 
significant digits. In any number, the most significant 
digit is that of the highest place-value, 

[Note.—A zero added at the middle of a number increases the 
place-value of each digit to the left of it ten times and leaves the 
other digits undisturbed.] 

The Nos. 15 2, 3) 4.+....are called natural Nos. Num- 
bers written in the-natural order are consecutive Nos. 
‘Iy 39 5-0--..are odd Nos. and. 2, 4, 6......are even Vos, 

The signs of addition, subtraction, multip” onand 


division aré respectively + (plus), _ CenUs)s x (into), 
and + (divided by), Read ‘=’ as ‘is equal to.’ 
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2. ADDITION AND SUBTRACTION. 
Only like quantities could be added, 


ée.g., Rs. 3 + Rs. 5 = Rs. 8. 
3a + 5a = 8a. 


In subtracting 6 from 8, that number is found which, 
added to 6, gives 8. Hence subtraction is called 
complementary addition. 


3. MULTIPLICATION. 
Rs.6x5=Rs, 6+ Rs. 6+Rs. 6+Rs. 64+Rs. 6. 
a+et +e 


| am few fen 


Fig. 1. 


‘“‘In this diagram and diagrams 2 and 3, an means a X n, pg 
means  X 9g, a? means a X a, &¢." 


The diagram shows that 
(at+tb+cn=axnuntdxn+exn. 
*. 756X8=(6X8) + (50x8) + (700 x8). 
pri ise sg 


P+@ *. 28 X 12 
ct+d =20+ 8 
qxXxc+pxe Io + 2 

+qxd+ px d. (to x 8) + (ro x 20) 


+ (2x8) +(2x 20) 
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Similarly, 165 x 78 = 165 


78 
1155 = 165 x 7 tens 
1320 = ,, X 8 units 

= 12870 


165 1s the multiplicand, 78 is the multiplier, 12870 is 
‘the product and 165 and 78 are the Sactors of 12870. 


A rough estimate of the product may be obtained 
‘beforehand :—165 x 78=150 X 80 0r 12000 (roughly). 
The product may hence have 5 digits. 


Artifices. — 


~ 
e 


820 X 997 = 820 X 1000 — 820 x 36 
88 x 25 = 88 x 199 = 5592 = 2900 


884 x 125 = 884 x 10% 


I 
E 
4. 
wars 
lo 
lo 
lo 
I 
- 
= 
ie) 
wm 
e) 
2) 
e 


fw WN 


The diagram shows that 


(a4 + 5) x (a+ d)or (a + 5)2 
=axat2axb+5x b, 


Fig. 3. 


+. 85 X 85 = 80 xX 80 +2 x 80X5+5™® 5. 
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Short method of squaring a No., ending in 5:— 
€.g, 85" = 80 X 80 | 
+ 80 X IO + 5° 
= 80 X 90 at 25 
= 7200 + 25 = 7225. 
Multiply 8 by 9, the next higher No., and affix 25 to 
the right of the product. 
5. Multiplying by factors :— 
655 x 72 = 655 x 8 X 9 = 5240 X 9- 
6. Multiplying in 2 lines, etc. :— 
5024 


568 


40192 = 5024 x8 
981344 = (5024 X 8) X 7 tens or 40192 X 7 tens. 


9853632 
7. In 2005 X 6525 choose 2005 as multiplier, as it 
contains only two effective digits 2 and 5. (The multi- 
plicand and multiplier may be interchanged.) 
The result of multiplying more than two Nos. is 
known as their continued product. 
e.g. 4 x 18 X 20 X § = 7200+ 
4. DIVISION. 
‘z7s5 + 5’ means ‘find that by which 5 should be 
multiplied to give 155.’ 
Division by factors :— 
Divide 14498 by 35. 
35 =5X 7, 
5 | 14498 
7 | 2899 sroups of 5 + 3 units over. 
414 groups of 35 + 1 group of 5. 
The remainder = 1 group of 5 + 3 units. 
= 8. 
14498 is the dividend, 414 is the quotient and 35 is the 


qivisor, 
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Long division :— 
Divide 63428 by 138. 
Rough estimate of the quotient :— 


ws aca or 400 roughly. 


133 150 
Ordinary nicthod. Italian method. 

459 459 
138)63428 | 138 63428 
552 822 
822 1328 
690 . 86 
1328 | = 

1242 

~ 86 | 


pals nil 

In the Italian method, the processes 634 — 138 X 4» 
322 — 1338 X 5 and 1328 — 138 x g are done in one 
step, ¢eg., in 634 — 138 xX 4,4 X 8 = 32, +2 = 34. 
Rut. 2; cary 3:3 4 Ae oe 22, +2350, +, 5 23 
Put 8; carry 2; 4X 1=4,+2=6,6+to=6. 

Note :— Dividend = Divisor K Quotient + Remainder. The 
quotient and the divisor are interchangeable. 


Artifices :— 

t. Division by 25, 50s 500, 125, etc. 
A KAS Bop BMS ok EX 2 
Wee ele. Aah) oct OOO, > 500 1OVO 


., Division by 25 is the same as multiplication by 
4 and dividing the product by 100 and soon. 


2. Divide 1476 by gg. ‘ 
1476 = 14 X 100 + 76 
= I4 X 99 + 14 + 76 
= 14 X 99 + 90 


“. 1476+99 gives 14 as quotient and 90 as remainder., 
5. The four rules applied to money; weights, etc. 
<nay be done by the methods adopted for ordinary Nos.. 
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For, our systems of money. weights, etc, are 
also written in particular scales of notation, ¢.g-» Just 
as 725 =5 units + 2 tens of units + 7 tens of tens>- 
Rs. 7 2a8.5p. =5 pies + 2 twelves of pies + 7 SIX- 
teens of twelves of pies. 
EXERCISES. 
(1) What are the place-values of 6 and 3 in 3264? How 


many times is the local value of 6 contained in that of 3, and that 
of 4in that of 2? If a cipher be added between 2 and 6, how 
will the place-values of digits be affected ? 


(2) Find the greatest and the least No. which could be formed 
with 0,2, 0, 3,,and 4 


(3) Find the value of ‘x’ in the following :— 


(a) (Rs. 18-2-9) + (Rs. x) = Rs. 30. 
(vb) 244K + *= 4106. 
(c) 8850 X x = 7450 X 177. 
(d) Rs. 468-5-4 — x= Rs. 87-7-0. 
(4) Find the value of the following using any short methods- 
you know :— 
(a) 6084 x 25; 608 X 125; 608 & 625; 5375 + 125. 
(b) 1092 X 2452. 
(c) 35367 X 36124; 868 X 199; 7265 x 4812; 
93478 X 398; 78256 + 199. 
(d) 25x 8 X 41 X 125; (23 X 51 X 57) = (19 x 17); 
83 X 219 — 139 X 75 + 219 X 27 — 35 X 139. 
(c) 9827. 2310 + 9827 X 4235 4 9827 x 3454. 


(5) 34034 + x gives the quotient 97 and the remainder 278 


Find x. Also find the quotient and remainder when 34034 is 
divided by 97. 


(6) Given that 288 X 357 = 102816, deduce the values of 
987 X 357, 288 X 51, 72 X 357 and 289 X 356. 


(7) If 144750 ~ 2000 gives a quotient 72 with remainder 750, 
find the quotient and remainder when 144750 is divided by 199° 
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(8) Find the digits marked ‘*’ in the following Italian 
Division :— 


(9) Fill up the vacant spaces in the following division by 
factors :— 


Spee TR eay 
OSG Hr, 


Find the total remainder. 


(10) State how you would find out approximately the number 
of digits in the products 123 K 724; 525 & 7894 and 22456 * 786. 


(11) What must be added to Rs. 72-15-2 in order that the sum 
may be exactly divisible by 31 ? 


(12) Make out a bill for the following:—18 yds. of silk at 
Rs. 2-4ayd.; 2 maunds of coffee seed at Re. 1-12-6 a viss; 
10 pieces of mull at Rs 10-6 per piece; 30 packets of 6 banyans 
each at 10 as. a banyan and 15 collars at 6 as. each. 


(13) I went to Wahab’s gardens, where he gave me 7 cucum- 
bers. I put some into my pocket and cut each of the remaining 
into 8 pieces. I ate 15 pieces, gave Wahab 10 and the remaining 
7 were given to the gardener. How many cucumbers did I put 
into my pocket? 


(14) A man went to market to sell his cattle and took 
Rs. 10-15-6 with him. He sold 20 of his buffaloes and bought 
4 bulls at Rs. 180 a pair. He then had Rs, 222-3.6 in his pocket. 
Find the average price he got for a buffalo. 


SECTION II. 
FACTORS AND MULTIPLES. 


6, The following tests of divisibility could be easily 
verified by numerical examples :— 

A number is exactly divisible : 

(1) by 2, ifit contains an exact number oftens or if, 
its Jast digit (the units’ digit) is even 

(2) by 4, if it contains an exact number of hundreds, 
or if its last two digits forma number exactly divisible 
by 4 (25 x 4 = 100)3 

(3) by 5, ifits last digit is‘o’ or ‘5°3 

(4) by 8, if it contains an exact number of thousands, 


or ifits last 3 digits form a number exactly divisible 
by 8 (1000 = 8 X 125). 


(5) by 9 or 3, if the sum of its digits is exactly divi- 
sible by 9 or 33 


For example,— 


36594 = 4 ae 
+ 9X 10 +9 XS 9  10=9+1 
+5 xX 100 +5X99 +5 "* 100 = 99+ 1 


+6 x 1000 + 6X 999 +- 6 *° 1000 = 999 + 1. 
+3 x 10000 +3 9999+3 °** 10000=9999+1, 
_ fa multiple the f th 
= {* oro sit ‘atipits earth No 
(6) by 6, if the tests (1) and (5) above hold good ; 


@) by 11, if the difference between the sum of the 
digits in the even places and that of the digits in the 
odd places = o, ora multiple of 113 


i 
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For example :~- 
5324 = 4 = 4 
+2 «x 10 $12 Kelle 2002011 
+3 x 100 +3X99+3 + 100 = 99+1 
+5X 1000 +5 xXz001—5 *: 1000 =1001—1 
= { a multiple of 11 } + 4— 2 43—6. 

(8) by 12, ifthe tests (2) and (5) hold good ; 

(9) by 99, if the tests (5) and (7) hold good ; and 

(10) by 25 if it ends in 2 ciphers, 50 or 7s. 

Note 1. From test (5) above it follows that the remainder in 
division by 9 could be found by casting out the nines, e.g., in 
$75903,8-+7=15,-9=6,+5=11,-9= 2,+ 9—9 = 2, 
0-4 "5. -3*. 875903: 9 ehould yield 5 as remainder. 

Note 2. Also, the difference between 2 Nos. Jormed by 
using the same digits in different order is exactly divisi! le 
SY 9: 6:8» 5834—4835=999. 

Note 3. Testing a product by casting out the 
nines :— 


Let'283 = 9 « + 4  2+84+3=90+ 4. 
and 584 =9 y + 8. 35 + 8 H+ 4. =9 +:8. 
Since(9t + 4) x (gy + 8)=812 x y + 36y + 72x+32 

= multiple of 9 + 32 
= another multiple of 9, + 5 ( =3 + 2). 
*, in 283 x 584 divided by 9, the remainder must be s. 
7, G. C. F. BY MEANS OF FACTORS. 
5 multiplied by 6 gives 30. 5 and 6 are factors of 30. 
Also, 30 is a multiple of 5 or 6. 


Nos. like 5, 7, 47, etc., have no factors other than 
themselves and unity. They are called prime Nos. Nos. 
which have other factors are called composite Nos. 
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The factors of 30 are 2, 3,5, & 10, 15 and those of 42 
are 2, 3, 5:7, 14. 

The factors common to 30 and 42 are2, 3 and 6. 
Of these, 6 is the greatest and is called their G. C.F. 
( = Greatest Common Factor.) 


Es. FndtheG.C. F. of 144 and 192. 


If the sa me prime No. repeats itself as a factor in the numbers. 
given, it will occur in their G.C.F. the least No. of times that it 
occurs as a factor in the Nos. given. 

The above method of finding the G. C.F. would also 
reveal whether the Nos. have any common factor, Two 
Nos, ¢.g., 35 and 44> have no common factors other 
than unity and are said to be prime to each other. 

-g. G. C. F. BY LONG DIVISION METHOD. 

The following is the principle involved in this 
method :— 

lf* A’ divided by ‘B’ gives‘ R’ as remainder, the 

es GCF of AandBisalso theG.C F. of 
> R and A, e.g. 42 + 36 gives 6 as 
— remainder. TheG.C F. of 42and 36= 
R that of 36 and 6. By successive 
application of the above principle the G.C.F. of 3478 
and 12956 is found out below :— 
1) 3478 | 12596 3 


9162 | 10434 

1 | 1316 2162) 1 
846 | 1316 

= 94 js the G. C. F. required. 

1 | 470 | 846] 1 
376 | 470 

94 | 376| 4 

| 376 


TT 


[In 3478+-2162, 2162-+1316, 1316 + 846, the method 
of Italian division may be advantageously used. 
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In the above working, when it is known that the 
G. C. F. required should be that of 470 and 846, the 
factor 5 of 470 may beremoved as it is not common to: 
both numbers. TheG, C. F. could then be read to be 
94 by a single division. ] 


Similarly, the G, C. F. of 3 Nos. has to be found> 
€. £- 3478, 12596 and 44300, first find the G.C. F of 
3478 and 12596, to be 94 and then find theG C. F. of 
94 and 44300. 


EXERCISES, 


{1) Find which of the following are prime Nos. :—47, 57, 673. 
77, 87, 97, 121, 111, 231 and 441. 


(2) Write down the Ist 150 Natural Nos., beginning from 2; 
strike off every 2nd No. ; beginning from 3, strike off every 3rd 
No. ; and so on. 


Explain why the numbers struck off are composite and the rest- 
are prime. 


(3) Find by short tests whether 2, 3, 4,5,6,7, 8, 9, PE iz: 
and 99 are the factors of 118764, 90245 and 4837000. 
(4) Obtain the remainders in dividing the following by 9:— 
(a) 642 + 8556 + 8066. 
(b) 54321 — 2345 
(c) 84972 « 45698. 
(5) Find x and y if 9y 594 and 1x 45 be exactly divisible by 


11. Also, find their values, when the numbers are exactly divi- 


sible by 9. 
(6) Given that 23a 246 is exactly divisible by 44, find all the. 


values of ‘a’ and! ‘b’. 
(7) ——_____- — Find the greatest: 
Sa as ee common length that 
Scale 1 cm. =20' would measure exactly 
the lines drawn on the 


left. 
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a 


(8) Find the length of the largest square slab, an exact 
number of which would fully covera floor 21' X 13' 6". 
(9) Find by factorising the G. C. F. of :— 
81, 120; 192, 240; 56, 63. 
(10) Find by Long Division, the, G'4c.F< fot 329, 282; 345, 
506; and 1316, 4512, 2820. 
(11) Find the digits marked ‘ * * below :— 


x *« %* * * * 

* x **)1L447 
ena eae] ee 
Yee —- 

fed! kh 4 * 

*” * 


| 
— | 
10> 8 30-0 | 
t 1 2 
(12) Two rolls of carpet of the same width are of lengths 102" 
_and 90', They are cut into pieces as long as their greatest 
_common measure. How many pieces could be obtained ? 


(13) Show with reference to particular Nos, that the G- C. F. 
of A and Bisalsoa factor of A+ B, A—B, mA + nB and of 
mA — nB. 

(14) In finding the G. C.F. of 2 Nos. by Long Division the 
_successive quotients from the beginning are |, Qand 4and the 


G. C.F. is 23. Find the Nos. 
(15) Three baskets contain 252, 260 and 162 apples. These 


_are arranged in heaps so that each heap contains the same No. 
cof apples and the contents of each basket are divided into an 
integral No. of heaps. Find the largest No. of apples that could 
be so arranged ina heap and how many such heaps could be 
‘formed. 

(16) 1431 and 2105, when divided by ‘x’ yield 3and Sas 
remainders. Find the Nos, that x may represent. Also, find the 
-greatest among them. 

(17) From 3 rocks have been split 283, 805 and 661 survey 
tones respectively. These have to be carried to fields in 
andies: If each bandy carries the same No. and if this be the 
greatest that it could so carry, there yet has to beleft I stone 
unremoved near each rock. Find the number of stones carried 
jim each bandy. 
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(18) 1 have 2328 marakals of rice and 1284 marakals of 
black gram. I wish to distribute them in bags so that each bag. 
contains an equal quantity of rice or of black gram, What is the 
maximum quantity which each bag would then contain ? 


9. E. C..M. 

The multiples of 30 are 60, 90, 120, 150, 780, 210, 
etc. ; and those of 20 are 4o, 60, 80, 100, 720, 140, 160, 
180, 200, 220, etc. 

Of these 60, 120 180, etc., are their common multi-- 
ples and 60 is their Least Common Multiple (L C. M.) 
2 =a te TO 
20 = 2 X I0. 

And the L. C. M. of 30 and 20. 

= 3X 2X 10. 

The following method of finding the L.C. M. is- 
deduced from the above: — 

Find the G. C. M. of the 2 Nos. Divide each No. by 
their G. C.F. Multiply the quotients and multiply 
the result by their G. C, F. 

The final result is their L.C. M. The same method 
holds good in finding the L. C. M. of more than twa. 
Nos. 

£x. Find the L.C. M. of 720, 640 and 935. 

FIO Fy) 2: Ki BoKiu2wKer2 Ka - Ke PRS 

640°= 29K 2K AxX'2KAKAXKX]2XK 5 

935 — 5 X 72 X 7. 

Multiply together all the prime factors that occur in 
the given numbers taking care that every factor is 
taken the largest number of times it occurs in. any 
number. Thus, in this case 2 should be taken 7 times 3. 
3 twice and 5, 1, 17 once each; and the L.C. M. 


mie he 2 eae 2 Kh 2% Dees he OK AM Mm LT OK IT 
= 1,077,120. © 
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The following method may be adopted where the 
factors may be read off at sight :—Find the L. C. M. of 
18, 30) 48) 54 and 60. we 
( Strike off 18 and 30, as 


they are contained in 
54 and 60. 


6 | r8, 30, 48, 54, 60 


( 
8, 9. 10 |g does not contain 2 
} and hence must occur 
ns ies | as a separate factor in 
I 


the L. C. M. 


them, eels 
=6xX2xX4x9X5=2160 L 
EXERCISES. 
(19) The number of rupee-coins ina box is such that if it be 
_counted in fifteens or twenties or twenty-fives there would be no 


“balance left. Ifthe money in the box ranges from Rs 1000 to 
Rs. 1400, find the exact amount kept in it. 


(20) A,B end C start from the same straight line and walk ~ 
perpendicular to it in the same direction with their paces 1'6", 2° 
and 2'6/! apart. Find how often their foot-toes will be in the 
same straight line in walking a furlong. 

(21) An exact No. of tiles would cover the floor of a room if 
the tiles, 1/ « 10//, be arranged lengthwise or breadthwise along 
‘the length or breadth of ahall. If the dimensions of the hall are 
“between 34! and 42’, find them. 


(22) Ina Drill ground the pupils are arranged in rows of 4, 6 
or 8. Itisthen found that only 3,5 or 7 remain respectively for 
the last row. If the number of pupils in the drill ground lies 

between 100 and 130, find it. 

(23) Acould run once round a circle in 20 secs., Bin 25 secs.. 
and C in 30 secs. Ifall start from the same point at the same 
time and in the same direction and run round the circle, how 
often in 24 min. will they all be together at the starting point ? 

(24) A Tahsildar camps at a place every (4th day, an In- 
spector every 28th day and an Engineer every 35th day. If they 
were all in the same camp on 31-8-17, when will they next meet 

-together in that camp ? 
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_ their product 

(25) Show that the L. C. M. of 2 Nos. = their G: G/F: 

The G. C.F. of 2 Nos. = 47. Their L.C. M. = 564. Find the 
Nos. if both of them have 3 digits. 


(26) Find the L. C. M. of 462, 273, 90. 


SECTION III. 
VULGAR FRACTIONS. 
10. The meaning of a Fraction :— 


The straight line AB contains 4 units and CD 
contains 3 units. 


9) crepes: cs rere rag ryamnparennies |e 
Fig. 4. 
’. CD&is three-fourths (¢) of AB. 
The fraction } means 


(1) 3~40r‘'; of 3's 
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(the rectangle ABCD represents 1 unit, ARPQ 3 units, 
and ARSQ i of 3 units) 
or 
(2) onefunit is divided into 4 equal parts and 3 
such parts are taken, e.g., RBCT is {| of ABCD. 


@ meansa dor! of ‘a’and er3 
b 5 b 4 


ets as 
a 4 


The fraction 


of (a + 3) 

11. Ina fraction’?, ‘3’ and ‘4’ are its ¢esms, 3 is- 
its numerator and 4isits denominator. The denomina- 
tor ‘4’ tells that the fraction belongs to the denomina- 
tion of fourths (jths) and the numerator (= numberer) 
tells how many such fourths form the fraction, 


? 


The word ‘fraction’ means ‘part’ and hence the 
numerator is generally less than the denominator. In 
4s (=1of15 or 15 times }) the numerator is greater 
than the denominator and the fraction is hence called 
an improper fraction as distinguished from a proper 
Fraction like 3. ‘ 

An improper fraction could be expressed asa mixed 
number, For 15 fourths of a Re we could get ¢hree 
whole rupees and fhree quarters of a Re. -. 38 = 3+ 4 
which is written as 3 and read as‘3 and ?’. Since 
32 isa whole number anda fraction mixed together,. 
it is caJled a mixed number. 


12. EQUIVALENT FRACTIONS. 


The following important principle is useful in com- 
paring the values of fractions as well as in adding and 
subtracting them :— 


For six eighths of a Re (or 2-anna pieces) we could. 
get three quarters of a Re. (or four-anna pieces), 
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SEH EI ARI MS 
risk Sibairaery, 
G 43 52 
and faa ( sana 2) - 

-- the value of a fraction 7s unchanged if both its 
terms be multiplied or divided by the same quantity. 

~-@2 axm 
6-3 x wm. 

Such fractions are called equivalent Siactions. 
_ 4x, Compare the values of 3, 2, 2, tz by express- 
ing them as fractions with a common denominator, 
choosing for it the L.C.M. or any other common 
multiple of the denominators. 

13. ADDITION AND SUBTRACTION. 

Quantities must be of the same kind in order that 
they may be added or subtracted. Similarly, before 
finding the values of ?+ gor #— 2, the fractions 
must be expressed in a common denomination, Each 
of the above fractions may be expressed in twelfths. 


Bice mae 90 8 i Os ag gg 
Rea ay DANO dias pont ad 
3 «612 hint. Ek eS OP aa fe ee. 15: 


Ex. A farmer wishes to sow 2 of his land with 
maize and 4 with black gram. What fraction of the 
land is left for other purposes ? 


[Any whole number could be represented as a frac. 
tion with its terms equal to each other. 
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14. MULTIPLICATION OF FRACTIONS. 


A man left $ of his property to his children and 3 of 
this to his eldest son. What portion of the whole 
property did the eldest son get ? 


_ Fig. 6 


Make a free-hand sketch of a rect ABCD to rep- 
resent the whole property. Divide it into fifths and 
eighths as in the figure. ABCD represents the whole 
property, ATRD ¢ of it, and ATQP 3; of ATRD. 
.. ATQP represents $ of ¢ ofthe whole property and 
is the eldest son’s share. Since ABCD contains 40 
equal divisions and ATQP contains 20 of them, the 
eldest son’s share is $3 of the whole property, 


ci I 455 fee. 
Se he 40 
Notr:—2 of $25 * 4, 
oS. & aes 
On. % 2 aC. Xie 
26 4e322.4.1 
ay hoe (by removing the common 


factors from the terms.) 
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15. DIVISION OF FRACTIONS. 


My father gave me #, of his money and he gavez of 
it to my sister, Express my sister’s share asa fraction 


-of my share, 


aa 


Fig. 7. 


Let ABCD represent the whole money, divide it in- 
to fifths and twelfths as in the figure, let APLD rep- 
resent my sister’s share (3) and ABQR my share ($,). 
Since APLD contains 24 equal. divisions and ABOR 


contains 25 such divisions, my- sister’s share is 2¢ of 
my share. 


° 1 4 5 
The above is expressed otherwise as 


2 2 5 — 24 
BAe. ce 6° | 
“. the division * + © means ‘ what fraction of ORS 
op ta a 
= need as a> z 
zp or how et of = i j 


Another meaning may be given to the division 
2 = 3 which holds good in all cases, viz., ‘ by what 
should ~; be multiplied to get 4?’ 
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- Then x X w = 4. 
2. 12 X yy kK @ = 3 X 12, 


TE:—The reciprocal of ‘a’ is! and that of 
a 
v2 
To 
° ® . Z ° ° <i “ : 
.. dividing by = 18 equivalent to multiplying by its- 


q 
[ Xe 
f is 
m 


reciprocal ue | 


EXERCISES. 
(1) Show graphically that. 


Supply the missing terms below :— 
4 36' (_ ) 96 Baer | FIRS OX: ty 
(3) Show graphically or otherwise that 
ie) Se 2+4+6 
10 5 (5+ 10 + 15) 
2+5 


5 

2 -——~ 
ee ae 
7 
6 
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(d) the product of 2 proper fractions is less than either 
fraction. 

7 —5 

12— 5° 


(e) BD is less than 7 +? and greater than 

44) Work out orally :— 
1 I 3 9 7 1 3 
{5) Show, without unnecessary work, that the following 


-cannot be correct :— 
2 alpen d | Tero A 79 3. 88 20 
8* 167 100 = 1499? 206 X 9+ 39 = 1475. 

(6) Arrange the following in their descending order of 

anagnitude :— 
16 3 30 9 
30’ 14’ 47 94 ip 

How can you tell orally that their sum is greater than 2? 

(7) The length of a metre = 392 inches. Find how many miles 
there are in 75 kilometres. Verify that a kilometre ( = 1000 
metres) is nearly equal to £ of a mile. 

(8) A person sold 3 of his estate to A and # of the remainder 
‘to B. He still has 75 acres of land. Find the area of the whole 


estate. 
(9) A man goes to market with a certain sum of money, buys 


plantains for 4 of his money and mangoes for #4 of the remainder. 


He finds he has Rs. 2 8 as. left. How much had heat first ? 


(10) In a college staff 3 of the number of Professors are 
‘Hindus, § of the rest Europeans and the remaining 4 are Indian 
‘Christians. Find the strength of the staff. 

(11) A vertical pole is partly above ground and partly below 
ground. The part below the ground = 2 of the pole + 2" and. 
that above the ground = 2 of the pole + 3". Find the length of 

‘the pole. What fraction of the portion above the ground is that 
below the ground ? ! 

(12) Fromthe corners of a square 3" long, four squares are 
-eut each 1/ long. What portion of the original square is the 
piece left? 

(13) A train had a certain number of passengers when it left 
‘Egmore. When it came to Chetput, ys of the number got down 
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and 10 got in. When it next came to Kodambekam j; of the 
number of passengers it then had got down and 2 get in. If 254 
persons travelled in the train between Kodambakam and Mamba- 
lam, find how many there were in the train when it left Egmore. 
(Assume that the stations ment'cned are in the order in which: 
the train stopped), 

(14) P, Q,S, Tare 4 villages along a road. Sis midway be— 
tween P and T, Qis nearer P than Tby 6 miles. Find the dis- 
tance between S andQ. If the distance from P to Q = 2 of that: 
from Q to T, find how far S is from T. 

(15) Show that the following statement is incorrect: —_ 


Re. 1 _ 2mezsures 6 ollocks 
Rs.28as. 31 measures 


(16) Cut from a sheet of peper fractions of it equal to 
Q < mes and : We 

he EN 5s 6" 

(17) Express the following in simplest form :— 


(a) 172s x 13,3, —5i xX 41. 


> ese 3% 
0) PrP TEX ay 
() Patt * WX? 
(7) 148X234 43 +1234 


8 
te). 34 Ih ok By = 2EX 38. 
(f) 1645 of 38 3, — 5. 

In simplification involving all the signs +, —, X, +, and ‘of’ 
note the following conventions:= Multiplications and divisions 
must be performed before addition and subtraction ; ‘of’ has the 
force of a bracket and otherwise, multiplication and division must 

‘be performed from left to right. ] 
16. ALIQUOT PARTS. 

When one quantity is expressed as a fraction of an- 
other and the fracticn has ‘1’ asits numerator, the 
fraction is called an aliquot part. An aliquot part of 
a quantity is hence contained in it an exact number of 
times. (‘ Aliquot’ means ‘ how many’). 
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The following aliquot parts are worth remember- 
ing :— 


Sas. = Re. 4 ; Ios. = £2 
AG. ee 55. = £4 
la = ,, ve 4s = £ 
5a3s. 4 ps.= ,,.4 6s. 8d.-= £4 
Ia, 4 ps. = 5, va 1s. 8d. = £45 
4ps.= , a5 19s. = 5 Of £19 


Multiplication of money, weights, ete., may be at- 
tempted by means of aliquot parts in questions like the 
following :— 

Find the cost of 139 books at Rs. 2-6-6 per copy. 

Rs. 2-66 = Rs.2 + 4a + 2458, 6 ps. 


= Rs.2 + Re.¢ + 3 of gas. + 4 of 2 as, 
Rs. As. Ps, 
139 O ; = Cost at Re. | per copy. 
978 «0 «0 


Cost at Rs. 2 per copy. 
ve 4 as 


ee Reet. Ve Dagan eo is 
2 as. = $of 4 as. li 26 0 = 3 Zags! S; 
6 ps. = ¢ of 2as. 4 5 6 = 6 ps. 


Total Rs. 334 7 6 = Cost @ Rs. 2-6-6 per copy. 


Find the cost of 2 tons 15 cwt. 7olbs. of fuel at 
Rs. 13 8 as, per ton. 
Rs As. Ps. 
15 38 ? = Cost of 1 ton. 


a ee 


T7728 0 = Cost of 2 tons. 

10 cwt. = 4 aton ee mi -,  -10 cw, 
5 cwt. = 4 of 10 cwt. ea Ota 5 cwt. 
70 Ibs. = } of 5cwt. OF 6: 9icea~ oye >: 70 Tes 


H 


Total Rs | 37S 9 Cost of the fuel reqd. 


$$$ ee 


(The above method is called practice.) 
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EXERCISES. 
(18) Find the cost of the following :— 
(z) 144 pencils at 6 as. 6 ps. per doz. 
(b) 119 reams of paper at Rs. 2-13-4 per ream, 
(c) 99 tons of fuel at Rs. 12-15-6 per ton. 
(d) 284 articles at £11-18-4 each. 
(ec) 1000 articles at Rs. 11-11-11 each. 
(f) 157 mds. of coffee seeds at Rs. 15-15-8 per md. 
(g) 229 copies of a book at £2-12-6 per copy. 


Show that in (6), (c), (4), (f), and (g) one line of multiplication — 
and one of division will do. 

(19) A bankrupt's assets would allow him to pay only 14s. 8d. 
per £of his debts. If his debts amount to £17,000, find the 


amount of his assets. 


(20) Find the cost of making 9943 miles of road at Rs. 215 
8as.per mile. [It is better to begin thus:—Re. 99-14-4is the 
cost of making 9943 miles at 1 Re. per mile.] 


(21) If Re. 1 = 1s. 4d., find in English money the cost of con- 
structing a railway 329 miles long at Rs. 77,386-13-4 a mile. 


25 


SECTION IV. 
DECIMALS. 


17. THE DECIMAL FRACTION IS AN EXTENSION 
OF THE ORDINARY SCALE. 


In Section I itis stated that the decimal scale of 
notation is generally used in writing numbers. The 
scale may be extended to fractions less than 1, If each 
unit be divided into 10 equal parts (look at a foot-rule 
showing yy’), each such part is a tenth (Fy) and is 
written ‘1. Thus 6'6 = 6 units + 6 tenths and is read 
as ‘6 point 6.” Each tenth may be further divided 
into 10 equal parts and each such part is ;', of 74 or 35 
(a hundredth) and is written ‘or. Similarly, #5 of a 
hundredth is a thousandth (‘oot); 75 of a thousandth 
is a ten-thousandth (‘cooi) and soon. Thus in 66°6666 
{read as ‘sixty-six point six six six six’) the place- 
value of each 6 is 5 of that to the left of it. Also, any 
‘decimal represents a common fractionin another forms 
€.8.16°526 =6 +75 + 780 + tod0 

= 7325 or 6526 thousandths. 

Note 1.—The decimal] point (:) separates the integral from 
the fractional part. 

Note 2.—Any number of zeroes may be added to the right of a 
‘decimal without altering its value while each zero added imme- 
diately to the right of the decimal point reduces the value of the 
decimal part by one-tenth, ¢.g., 440 = °44 but ‘044 = 35 of °44. 

18. THE METRIC SYSTEM. 

In our system of weights and measures, no uniform- 
ity is observed in deriving higher and lower units 
from the main unit. In Francethe systems of lengths, 
weiglits, capacity, etc., arein the decimal scale, One 
anetre (m.) is chosen as the unit for measuring lengths. 
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For smaller measurements, a deci-metre (1 dm, = J, 
metre), a cenfi-emetre (Icm. = 25 m.), a mildi-metre 
(1mm, =  ,/55 m.) are used (see the graduations in the 
metre-ruler) and for longer measurementsa Deka metre 
(tr Dm. = 10m.),a Aecto-metre (1 Hm. = 100 m.),a 
Kilo-metre (1 Km. = 1000 m), and a AMrta-metre 
(1 Mm. = 10000 m.)areused. The prefixes (Myria-), 
(Kilo-), (Hecto-), (Deka-).(deci-), (centi-) and (milli-) 
are used in the same meaning with reference to 1 Zhe, 
the unit for measuring capacity (= the capacity of a 
cubic decimetre) and to 1 gvam, the unit of weight (= 
the weight of 1 cubic centimetre of water at 4°C.) The 
advantage of such a decimal scale of tables is that 
quantities can be expressed at sight from one denomi- 
nation toanother and the four rules applied to them 
asin ordinary numbers. Hence a decimal scale of 
tables is often used in scientific calculations 


&a. 1, Express 5 Km. 8 Dm. 5m. 4 dm. 6cm. in 
metres and decimals of a metre, 


Km. Hm. Dm. m. dm cm, 
Thelength given= 5 0 8.) Sik pet. 
= 5085'46 m. 
Similarly 506'04 grams = 5 Hg. 6 g. 4 cg. 


£x,2. Find thesum of 5 Km, 6 Dm, 7 m. 4 cm.. 
and 7 Km. 6 Hm. 5m. 4 dm. 


Km. Hm. Dm. m. dm. cm. 
5 fe) 6 ‘4 re) 4 
Pee fe) 4 4 fe) 


12 6 ee 4 a 
The sum = 1267244 m. 
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19. ADDITION?AND SUBTRACTION OF 
DECIMALS, 
Since the scale of notation is the same, the processes. 
are similar to those for integers, 


fg. 1. Find the sum of 7:56, 8°54 and 90°464. 

The addition may be done 
by keeping the decimals in 
the same row and adding up- 
the digits of lke place-value 

}or, mere conveniently, by 


Hundreds 
Tens 
Thousandths 


writing them one below the 


4 other as shown in the 


o| as oa Hundredths 


ajo ©™~ Units 
ehleen ene Lenths 


9 ae 
fe) 4 margin. 
Ex. 2. What must be-added to 48°95 to get 1212? 


I 


Mae s (5+5=10;149=10, + 2=1231 + 8: 
en 5) = #25151 + 4 = 5, + 7 = 12) 


20. APPROXIMATIONS. 

Experience would show that our measurements are 
necessarily inexact. In measuring the length of a page, 
suppose we find that it lies between 18°6 cm. and 187 
cm. Our ordinary measuring instruments would not 
help us to find out how many hundredths of a centi-. 
metre there are inthe length in addition to 18°6 cm. 
Further there is no use of our expressing the above 
result in such minute details. Hence in practice we 
have to decide whether it should be taken as 18°6 cm. 
oras18'7cm, In either case there will be an error. 
Yet, if the length be nearer to 18°6 cm. than to 18°7 cm ». 
we take itas 18'6 cm. as such an approximation involy- 
esa less error. In making such an approximation, 
lengths equal to about ,55; of a cm. are consider- 
ed negligible and are hence neglected. Similarly 
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in measuring the length of a foot-ball field, we express 
the result to the nearest whole number of yards and in 
measuring the length of a road we express it to the 
nearest whole number of miles or furlongs, certain neg- 
ligible lengths in excess or in defect of that number 
‘being overlooked. In order to have some uniformity 
in making such approximations the following conven- 
‘tion is adopted by mathematicians :— 


“ With reference to a chosen untt, count as ‘1? fractions 
of it equal to, or greater than } and count as‘o° Sractions 
ess than *2?,” 

Thus 88 yds. 1 ft. will be approximately taken as 
38 yds.; 5 miles 7 furlongs as 6 miles; and 6 furlongs 5 
chains as 7 furlongs. 

Hr, 1, Find the value of 254°648 to the nearest 
hundredth. 

254°648 lies between 254°64 and 254°65. Theerror in 
taking 253°648 as 254°64 is ‘ooS foo little and that in 
taking it as 254°65 is ‘002 too much. 


“+ 254°648 = 254°65 to the nearest hundredth as the 
error is less by so taking it. 


[The value to the nearest hundredth is also said to be the value 
correct to two places of decimals ] 


Since 254°648 = 254°6 + 348, of a tenth, its approxi- 
mate value = 254°6 to the nearest tenth, by the con- 
vention above stated. Similarly, 

254'649 = 255 to the nearest unit. 

and = 25 tens, to the nearest ten. (Why ?) 

#x. 2. Find the values of Rs. 6 12 as. 2¢ ps. and 
-Of Rs. 6 2 as, 2} ps. fo the nearest pie. 

#w. 3. Find to the nearest pie the sum a man should 
receive for working 17 days @ Rs. rt per month. 
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21. DECIMAL MULTIPLICATION. 

Multiplication and Division by 10, 100, 1000, etc, :— 

In multiplying a decimal by 10, 100, 1000, étc,, the 
place-value of each digit in the multiplicand would in-- 
C£EAaS€, 105 100; 1000, etc. times and hence the decimal 
point would be shifted 1, 2, 3, etc. places to the right, » 
EZ, 25556 X 100 = 2555°6. 

Similarly in dividing by 10, 100, 1000, etc., each 
digit in the dividend would be reduced to 15° 15B Tohoe 
etc., of its value and hence the decimal point would be 
shifted 1, 2, 3, etc places to the left, Py 28°80 = 
°2556. 

Multiplication of one decimal by another :-— 

Multiply 20°65 by 56°9. 

20°65 X 56°9 = 206°5 X 5°69. 

-. R. E,(= rough estimate of product = 200 x G 
Of 1200. 

And the product required = that obtained by multi- 
plying 206°5 by 5’69. 

Note that the multiplier is so altered as to have only 
the units’ digit in its integral part, that is to say, is ex- 
pressed as a decimal in 7ts standard formand the multi- 
plicand is correspondingly changed so as not to affect 
the entire product. The advantages of expressing the 
multiplier in its standard form are seen in the rapid. 
formation at sight of R. E. of the product as well as in. 
the working shown below :— 

206'5 
5°69 


@ 5 tenths * 5units=25 tenths = *5 + 
1032°5% | carry 2 units... 
123907, obs is 
13°585° | 6. *5 x *6 =o hundredth + 3 tenths, 
— ———__— ¢. °5 X ‘09 = 5 thousandths + ¢ hun- 


1174°985 | dredths.. 


{ 
ae 
: 
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(In the above working, the multiplier in its standard 
form is so written that its units’ digit is below the digit 
of the least place-value in the multiplicand. Multiplica- 
tion is begun with the digit of the highest place-value 
in the multiplier. The digit of least place-value in the 
partial products obtained by multiplying by 5 units, 
-6 tenths and 9 hundredths are written below the digits 
5,6and gas well as below the proper digits in the 
multiplicand in point of place-value]. 

Note.—Since 206°5 X 5°69 = 1174°985 

“2 2°065 X 5°69 = 11°74985 (how 2) 
and ‘2065 & 569 = 117°4985 (how ?) 


Thus a decimal fraction with ‘m’ places of decimals multiplied 
‘by another with ‘1’ decimal places would give a product having 
*(m +n) decimal places in general: in general, because the 
last digit in the product may at times bea‘0’ and hence be 
-omitted 

22. DIVISION OF ONE DECIMAL BY ANOTHER, 
‘General Method :— 

Divide 4144°656 by 75°84. 

Express the divisor in its standard formand make the 

necessary alteration in the dividend so thatthe quotient 
may be unaltered. Thus inthis question the result is 
the same as if 414°4656 is divided by 7°584. The 
quotient may then be found to be roughly equal to 
400+8 or 50. The digit of the highest place-value in 
the quotient should hence be in the tens’ place and the 
division may be worked as in the ordinary method, 

In the above division the quotient could be found out 
accurately to be 54°65. But inthe divisions like 2°2 + 7 
any number of steps in division will always leave some 
remainder and the quotient isa decimal which does not 

‘terminate at any stage. Such a decimal is called a 
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non lerminating decimal and if the same digits occur 
in it again and again in the same _ order, C.£., 
3'142857142857...... it is called a recurring (repeating or 
euculating) decimal. In writing such a decimal, two 
dots are marked above the extreme digits of the re« 
curring portion to indicate its nature. Thus 22 + 7 = 
3°142857, 

23. CONVERTING DECIMALS INTO COMMON 
FRACTIONS AND vice versa. 


Ex. i. *3125 = 3 oe See. 5 
3125 10 + 100 we 1000 a 10000 
BG ae em 


= = by reduction to lowest terms, 
10000 16 


Any common fraction could be expressed asa decimal 
by a process of decimal division :— ' 


“Be. 2 to tenths =.-3 4 24° ‘hundredths 
32 32 32 | 
AO te = thousandths 


=°343 + a ten-thousandths 


I! 


°3437 + oe hundred-thousandths 


= °34375- 
With fractions like + ; 5 om ; er » etc., the equivalent 
Ns des 2d 20 2072) 
decimal is recurring. 

NOTE,— Zhe denominator of a vulear fraction’ must 
have only 2 or 5 as its prime factors if the equivalent deci= 
mal should terminate. 

Converting a recurring decimal into a common frace 
tion :~- 4 


(1). Let S = ‘i§ = "1818.......« (a pure recurring 


: decimal). 
~Then 100 S TORIES) 8. es 
“. 99S, = 18andS = 33. | 
{2) Let S =°*425 = "4252525........(a mixed recure 

ring decimal} 
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Then 1000 S = 425'°2525...+0000- 


and 10S = Ae 25 2c sasawes 
“. 9905 = (425 — 4) 
:. Sia (425 — 4) : 
9990 


From (1) it follows that if the decimal has no non- 
recurring portion the equivalent fraction is formed by 
keeping the recurring portion as the numerator and by 
writing down as many nines as there aredigits in the 
recurring portion for the denominator. From (2) it 
follows that, if there be any non-recurring period, the 
numerator of the equivalent fraction=a number form- 
ed of the non-recurring and recurring digits in the 
order in which they are found in the decimal, /ess the 
number formed by the non-recurring period and its 
denominator is formed by writing down as many nines 
as there are digits in the recurring period followed by 
asmany ciphers as there are digits in the non-recurring 
portion. 


24. EXPRESSING ONE QUANTITY AS A DECIMAL 
OF ANOTHER. 


£x. i. Express 6 annas as a decimal of Rs. 2. 
ig ee BIG 


¢. 6 as, is °1875 of Rs. 2. 
Ex. ii, What decimal ofa mile is 4 fur. 4 chs.? 


Ex. iii. Express £7 19s. 4d. as the decimal ofa &. 
EXERCISES. 
(1) (a) Draw a straight line AB, 12°8 cm. long. Mark a point 
fin it. Measure AC andCB,. Verify if AC + CB = AB. 
(b) Mark three points A, B, C so as to be roughly ina 
straight line. Measure the distances from Ato C, fromB to C 
and from AtoC. Verify whether AB + BC = AC. 
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{Note that three points A, B, C are collinear if AB + BC=AC), 

Work (b) with 4 pointe A, B, C, D and verify whether AB + 
BC+ CD = AD. : 

In (a) mark a point D in AB produced and verify whether 
AD-—-DB = AB. 

(2: Express 5 litres 6 decilitres 4 centilitres in litres and 
decimals of a litre. Express 506°827 kilograms in gtams, centi- 
grams and milligrams respectively. | 

(3) In 2354°86 find how many times the local value of 6 igs 
contained in that of 3 and that of 8 in that of 2. 
(4) Find the sum of the digits marked * below 
n he KEES * & ate 
546°782 + 43°092 + 6°464 + 4-24. 
(5) Supply the missing portions below :— 
(a) 416°456-+ 78°64 + 78°562 +. | ) = 12006866, 
(d) 4144°44 
4+ 776°'888 
4+ He H HHH 
+ 4044°444 
m=18521-:544 

(6) Show by forming rough estimates that the answers given 

below are wrong :— ; 
(a) The British equivalent of 1825 francs at 25°185 france 
per £ = £652°4. 
— (b) 77°38 X 76°5 = 60457°3. 
(c) 212°45 X 39815 — 97°6 x 97°54 
146°87, 
(7) Find the products of digits marked with like letters in the 
following :— 
Efe dcba abcd efg 
146:7432 KX 5651°676 
(3) Find the values of the following, correct to 3 places of 
decimals :— 
444°85 « 77°25; 888°99  *107 ; 
564°2 & 7°577; °027 X 407707; 
75°56 x 8°887 ; ‘(04 & 50 & ‘07877. 
G, M.~3 


== 14070, 
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(9) Given that * X §:897 <= 755'5 X 889°7, find x, 
Find the missing number in 
1644°48 + °0645 = ( )+ 645. 


(10) During aach month in a year a company earns Re 1,225°75, 
apende ‘548 of it and saves the remainder. Find its annual savings. 


(11) Find the quotients in the following divisions :— 


g3:4398 6399.99  4518°39  139°73652 
“354° 0799 § 1425) “1386 * 


Deduce, from the results obtained, the values of :— 


8348.98 639999 451839 oy 13973652 
954 ' 799 01425 *° °°° “1386. ° 


(12) The product of two numbers = 1441795:'88 and one af 
them == 38002. Find the other. 


(13) My book is 1°75" thick. Each cover is 05" thick. If 


there are 125 leaves in it, find the thickness of a leaf: 


(14) The greatest weight which Prof. Ramamutrthi is able to 
bear is 2924°825 lbs. If the ordinary weight of a fully developed 
man be 148675 Ibs., how many such men’s weight is he able 
to bear ? 


(15) An iron rod 2' 8" long is heated, when it becomes 1°0003 
times aa long. Immediately it is cut into pieces 32” long in order 
to make nals How many pieces would there be and what length 
of the original rod would be left ? 


(16) If P = 40°875 and Q = 375. 


PA Ee P P+Q 
nd (P + Q), (P—Q), P XQ, O and PQ° 
(17) A six-inch ruler, supposed to be divided into inches, has 
its so-called first, second, &c., inches really *98, °99, 1°01, 1°02; 
985 and 1 05 inches long. If each inch in it is further sub- 
divided inte tenths, find the real length of a line which, according 
to measurement with that ruler, is 5°7”, 
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Wi Ne Te Nag SB Sa 
11’ 5° 64’ 75° y doing 3 4° (ead g into 
‘decimals. Show how you would test at sight whether the equiva- 
Tent decimals would terminate or not.- 


(18) Convert 


(19) A train moves at the rate of 128 mileaan hour on the 
-average. But it takes 51°75 hours to travel 556°8 miles, as it had 
‘to stop at several etations: How long on the whole did the train 

stop at the stations ? . 

(20) A man sold ‘27 of hie estate for Re. 54,000 and cleared 
‘his debts. He next sold at the same rate *34 of the remaining 
‘portion for his daughters’ marriages. What decimal of the estate 
-still remains with him? Find its worth at the rate mentioned. 


(21) Show that (¢@) £7 19s. 4d. = £7+9 florins + 64 farthings 
= £7 +9 tenthsofa £+ 64 XL, 4thousandths of a £=£7-967 


tothe nearest thousandthe of a £ and (b) £ 2:785 = £ 2475 . 
hundredths of a £ + 35 thoueandths of af = £2 + 15 shillings 


+ (35 —35 35) farthings = £2 15s. 8d. to the nearest penny. 
Hence or otherwise express (a) £ 2 14s. 7d ; 4 3 14s. 62, 


£ 310s. 10d.; £5 5s. 6d. in £ and decimal of a £ and (b) £8°881: 
£7°856, £ 120564 in & s. d. 


CHAPTER I]. 
SYMBOLIC ARITHMETIC. 
| SECTION : I. 
SYMBOLIC REPRESENTATION, 


25. Consider the following question :—‘ For con- 
structing aschool-building a zemindar gives Rs. 25,000 
and 20 other gentlemen contribute Rs. 700 each. What 
is the total contribution obtained ?” 
. The total contribution = Rs. 20 x 700 $. 25,000 

= Rs,.39,000. 

The same ieaiia holds good if any other numbers. 
be employed pata, of those given. Thus, if the 
zemindar gives Rs. ‘2,’ ‘”’ other gentlemen contribute 
Rs. ‘g’ each and if if total contribution represent- 
ed by Rs, ‘C,’ the equality 

Ca=axgte 
indicates the process of working in general for and 
from it the amount of contribution in particular cases. 
could be calculated by substitution of the numerical 
values of ‘7,’ ‘¢’ and ‘z.’ Such an equality is called 
a formuta, Ina similar manner, if a number ‘ N ,’divi- 
ded by another number ‘D,’ leaves a quotient ‘Q’ and 
a remainder ‘R,’ the Arithmetical Law governing 
them may be represented symbolically by the formula 
Dx QO+R=N,orR=N—DxQ, 

Many of the processesin Arithmetic may thus be 

expressed,in a concise, general form by using the 
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symbols ‘a,’ ‘3, ‘c’...‘p, ‘9, &...a, ‘y) ‘2 in addition 
‘to the ordinary numbers and the signs +,—, * and+. 
Ex. Convert Rs, p 74S. ~ ps, into pies, 


pX*192+9%X12+7 is an algebraic expression for the 
saumber of pies in Rs. p gas. ry ps, 


It is generally written as 192p + 129 + ». 


The total number of pies in Rs. 2 4 as. 8 ps, is 
i92X2+4x12+ 8 which can be simplified into 440, 
Bat in Rs. f 9 as. y ps. we can only state in a gener- 
al way that there are 192f + 129 + y pies and cannot 
express the total number of pies by a numerical quan-’ 
tity unless we know the numerical values of 9, g and». 
Such a general way of stating is characteristic of the 
algebraic expression, 


Note :—q « 12 is written as 12q and $< q as b 7 or 6s bg 
[6 * 8 should not be written as 63). In an algebraic expression 


ike a + 12b—5 the parte a, + 125 and —5 are known as its 


‘€erms. 
EXERCISES, 


(1) Express in symbolic language the following Arithmetical 
‘Laws :~—(a) The value of a product is unchanged if its multipli- 
cand and multiplier are interchanged. (b) The value of a fraction 
is unaltered if both its numerator and denominator are multiplied 
by the same quantity. 

(2) Convert Re. pi 7 as. r ps. intorupecs and fractions of a 
‘zupee. § ; 
(3) Write down formule to find 
(a) the daily collections (C) in Rupees of a Tramcar Com- 
pany which sella every day blue tickets (5) at 3 pies each, green 
-tickets {Z) at 6 ps. each. pink tickets (S) at 9 pies each and yellow 
‘tickets (y) at one anna each ; 
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{b) the length in inches (P) of the piece remaining after 's° 
pieces, each ‘c’ inches long are cut from a wire ‘d’ yds. long : 

(c) the monthly salary in Rs. (S) of a clerk inthe mth year 
of his service if he is started on Rs. 'r' per mensem and given 
an annual increment of Rs. ‘2’; 


| (d) the velocity in feet per second (v) of a body after ‘f° 
seconds which moves with an initial speed of ‘u' ft. per second 
and whose speed decreases at ‘f' feet per second during each 
successive second ; 


and (ce) the total monthly savings (S) in Rupees of a family in. 
which ‘ws’ members earn Rs. ‘d' each per month snd ‘nn’ 
members spend Rs. ‘s’ each per month. 


(4) Ifthere are ‘x’ divisions in a class, each division contains. 
*y’ boys and each boy pays ‘r’ rupees per instalment, calculate 
the fee-income got from the class per instalment. 


(5) The cost of an inland telegram is stated to be 12 as. for any 
number of words up to 12 and one anna extra for each additionah 
word. State the formula, giving the cost in annas (c) of an 
inland telegram consisting of any no. of words (w} not lege 


than 12. 
(6) Convert £X Ys. Zd, (1) into pence, (2) into pounds. 


(7) A train runs at the rate of ‘y’ miles per hour. If the speed 
corresponds to ‘x’ feet per second, find the formula connecting 
*y’ and ‘x,’ Also express in miles per hour a speed of ‘on' yds. 
in' ¢’ minutes 

(8) Write down the value of a number having ‘x’ as its unite’ 
digit, ‘y’ as the tens’ digit and ‘z' as the hundreds’ digit. 

(9) A man bought ‘2’ viss of brinjale at ‘f’ annas a viss, 
“m* visa of ladies’ fingers at ‘'g’ annasa viss, ‘¢° drumaticks at 
‘x’ eannas a dozen and 400 leaves at ‘x’ annas a hundred. 
What sum hadheto pay? [Express in Rupees. } 
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SECTION II. 
26, POSITIVE AND NEGATIVE QUANTITIES. 
Let the straight line A’PA represent a straightascent 
| uphill.  Sup- 


\ oo 


a pose a person 
» 
as starts from P, 
. Vs goes 5§ steps 


upwards in the 
direction PA 
and then 3steps 
down in the 


Fig, 8. 
direction AP. The number of steps he would then be 
from P=s—3 or 2, Here ‘5’ indicates the number of 
steps moved upwards and ‘3’ indicates the number of 
steps downwards. Thus the ‘—' sign before ‘3’ indicates 
not only subtraction but alsoa reversal of direction, 2.é., 
from a movement uphill to one downhill. Ifafter going 
5 steps from P upwards along PA, the person comes 
down to steps where would he then be ? Representing 
as before, the number of steps he would then be from 
P may be expressed as 5—10. Here the ‘minus’ sign 
before 10 could not be taken toindicate subtraction as 
10 could not be subtracted from a smaller number 5. 
Yet the ‘minus’ sign may be taken to indicate reversal 
of direction. After moving 5 steps upwards from P, the 
person would be at R and then by going 10 steps 
downwards he would be at R’ which is 5 steps below 
P. The combination of the two movements can be 
represented by 5—)0 and its result by —5, which means 
that the final position is 5 steps below the starting 
point. In the above, the * minus’ sign before a 
number as in —1o or—5 has been taken to indicate 


40 ‘GENERAL MATHEMATICS. (CHAP. If. 


steps measured downwards or steps measured below 
the starting point. If a person starts from P, first moves 
2 steps upwards along the ascent and then 3 steps 
upwards, he would finally be 243 or 5 steps above P. 
The combination of the movements may be represented 
by+2+3 and its result by+5, which means that the 
final position is 5 steps above the Starting point. Thus 
the ‘plus’ sign. may be put before a number not only 
to indicate addition but also to indicate steps measured 
upwards along. A’A or steps measured above the start- 
ing point. Numbers beginning with the ‘+? sign in 
the above sense are called ‘ positive’ (written as ‘+ ve’) 
numbers and those beginning with the ‘—’ sign are 
called ‘negative’ (written as ‘—ve’) numbers. 


If a person moves ‘x’ steps upwards from P along 
the ascent and then moves ‘x’ steps downwards along 
the path, he would be where he started from. Hence 
if+ x is any quantity called + ve when it has a certain 
meaning, a quantity which has the exactly opposite 
meaning is —ve and is represented by —x. Or, the 
effect of the ‘—’ sign is the reversal of the meaning» 
when the ‘+’ sign is used. 


The same idea of+zve and —ve quantities may be 
extended. Thus, 


(1) Ifa measurement of 5 steps made to the right 
of a fixed point O along a horizontal line X’OX be 
represented by+5, a measurement of § steps to the left 
would be indicated by —-s, 


(2) Ifa measurement of 5 steps taken upwards ofa 
fixed point O along a vertical line YOY’ be indicated 
by+5, a measurement of 5 steps taken downwards 
would be indicated by —s5. 
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(3) «If + 8 means 8 degrees above the freezing point 
ina thermometer, ‘—8’ would mean 8 degrees. below 
the freezing point, | 
(4) If+ 1000 means tooo ft. above the sea-level, 
—— 1000 would mean 1000 ft. below the sea-level, 
(5) lf+400 means 4oo years after the birth of Christ, 
—— 400 would mean 400 years before the birth of Christ. 


(6) If + 5 means 5 miles walked towards the north, 
— 5 would mean 5 miles walked towards the south. | 


(Note that the meanings above given to numbers 
beginning with the + and — signs are purely conven- 
tional), 
+ve ,, 27. The interpretation above given 
at ae to numbers beginning with the ‘+’ and 
+ 6 ‘—’signs leads tothe series indicated in 


* * the marginal diagram, where measure 


ClL- +3 ce wae 

se; +2 mentstaken upwardsalonga verticalline 
Ar—+y7 Y'OY are considered + ve and those 
WSL oi , taken downwards ~ve. Thearrangement 
et 2 shows that i1) for every + ve number, 
Cf- -3 there is a,corresponding —ve number. 


~*% (2) While hitherto zero was con- 
sidered to be the lowest in the scale of 
numbers, the series can be extended 
indefinitely on either side of zero, 
Fig. 9. 

(3) Some definite order is followed in assigning a 
rank to each number in the above scale. In the above 
fig. it may be seen that + 3 is as much higher than ‘O” 
as —3 is lower than it, — 2 is lower inthe scale than <r 
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by + 1 and also that the value of each number im the 
scale... + 5) 4 + 3, +2, + 1,:Op—— 1, — 2, — 3 
Ay — Suse ee is 1 lower than its immediate predecessor 
and 1 higher than its immediate successor. 

Ex. Suppose 5 boys A,B O,C.D go to a sweetmeat- 
shop, each with 4 as. of pocket money. A orders sweet- 
meat for 2as., Bior3as.. O for 4s. Cfor5as.and D 
for 6 as. Assign them arank oneafter another in re- 
‘spect of the pocket-money they have after the purchase, 


28. ADDITION OF + VE AND — VE QUANTITIES. 


lie dereye-e meet HE 


PA Bee Me Hes Ciel 
x’ Pp’ A’ Se ee 7. 8 A e > 
, Fig. 10. | 


Let the number of steps measured to the right along a 
horizontal line X'OX be considered + ve and hence the 
number of steps measured tothe left-—ve. Then OA 
may be takento represent + 5, AB — 2, A’B’ + 2, OB’ 
—3, B'P! — 3, &c. 

If a person starts from O, goes 3 steps to the right and 
again goes 2 steps to the right, the result-of his move 
ments would be to keep him 5 steps to the right of O. 
The combination cf thea bove movements and its result 
may be expressed by the statement OB + BA = OA. 


ao 3 + 2=— + 5 eee eee eee (r) 
Similarly, since OB’ + B‘'A’ = OA’, —3—2 = —5 (2) 
Since OA + AB= OB,+5—2=+ 3 aD 


Since OA’ + A'B’ = OB’, —5 +2=—3 «. (4) 
Since OB + BO =‘0,+ 3-3 =0 eof 5) 
Since OA + AB + BB’ = OP’ + PT’ + T'B’ 

m= OB’, + 5--2—6=—64+5—2 =—3.. (6) 
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* In the above six cases + ve and — ve quantities are 
added. —6 + 5 —2isspoken ofasthe Algebraic sum 
of —6, + 5and—2. From (6) it follows that the 
algebraic sum of quantities x ould be unchanged in what- 
ever order they be taken. 


This law would facilitate the work of finding: the 
value of an algebraic sum. Thus, 

+ 30 — 20 — 5e + 7e — 121 + Br 
m= + 3r + 7% + 8c —2U— 5U—- 122 
m= + 18% — 19% 

= — 7, 

{Nore 1. Ifin the last fig. a movement from O.to- 
T be represented by + x, that from O to T’ would be 
represented by — x,» OB would represent + 3x and 
OB’ — 3%. 

‘Note 2. The — ve numbers —1, — 2, — 3,... etc., 
give the values of m for whichnz + 2=I1,2+ 32% 
lg ae a etc. | 

EXERCISES. 
(10) Find the values of the following; 
—5+6;—2—3-—5:;+5 2 7;—5+4+4 +-2: 
— 38 +42—56 4+ 684 1°7- 198 

(11) TheSalivahana era began in 78 AD and Buddho wae: 
born about 500 B.C. Find the No of years between the two events. 

(12) The Ramayana was written 25 centuries before the birth 
ef Christ. How many centuries have elapsed since then till now?” 

(13) Find the values of x, y and gz for which x -+- 10 < 5. 
y +3 = and «+ 100 = 80. 

4) Find the algebraic eum in the following : — 
(a) + 2x + 3x —4e-+ 5x - Ox —- 7x + Qe 
(6) + 4y + Sy — 2y + 1By — By. 
(c) ~1+1:2—2+3—4+45— 18 + 990. 
(4) -2-3-—-4—5-—6—7—8., 
(ec) +14+2+4+3—44+5—6-7, 
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(15) A: boy running up a stair-cass ascends 14 stairs, when he 
finds that he has dropped his kerchief 8 stairs below, next 
-descends and picking it up, again ascends 14 stairs, when he 
-drops his pencil which rolls down the stair-case to the point from 
which he began to ascend. Represent the number of steps he has 
to descend by a --ve number. By what number would you 
sepresent the stairs he ascended or descended each time ? 

(16) Give a reasonable interpretation for the following :— 

(a) The temperature in a certain place was—12°C. ona 
certain night. 

(b) Ina certain race Ai ie given a start of + 20 yds, andB 
—20 yds. from a fixed point. 

(c) The height of a hill is + 1000 ft. and the depth of a 
«cave —100 yds. with reference to the sea-level. 

(2) A stone thrown from a place reaches a height of 

—120 ft. in 3 seconds. 

(17) A liquid at 15°C. is cooled through 20°C. Find the 
‘temperature after cooling. 

(18) A stranger asked a man in the street for tha way to A's 
house. He directed the person to go 15 houses up the street. 

He wrongly went 50 houses up. He was then directed to go 
about 25 houses back to ascertain the house. He counted 
wrongly and went 30 houses back. How far and in what direction 
as he finally from A's house? 


29. SUBTRACTION OF +VE AND —VE 
QUANTITIES. : 


Find the value of (— 5) —( —4), or subtract ( — 4) 
from (— 5). 

This means that the quantity should befound which 
when added to (— 4) would give ( — 5). 

If a body starts from O, (refer to Fig. 9) and goes 
4 steps in the direction OY’, it must still go ome sore 
step in the same direction so that it may finally be 5 
steps below the starting point. 
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. (— 1) should be added to ( — 4) ) to give hapeak 

“ (— 5) —(—4) = — 1. 

Similarly to subtract (—4) from ( + 5) we find we- 
have to add ( + 9) to (— 4) to get 5. 

(+5) — (—4) = +9, where the ‘—’ sign. 
separating the bracketed numbers indicates subtrac- 
tion. 

[NoTE :—Subtracting (— 4) from any number, eg.,. 
+ 5 is equivalent to adding + 4 to it.] 

EXERCISES. 


(19) Subtract—2x from + 3x, 5a from 10a, + 6 from —12; 
— 6 from — 1, — 12 from — 15, — 18 from — 6, —12 from + 12, 
— 13 from 0 and -++ 18 from — 1, 

(20) A liquid at + 15°C. is cooled to ~ 20°C. Through how 
many degrees is it cooled ? 

{21) A liquid boils at x°C and freezes at —24°C, Through. 
how many degrees must it be heated from the freezing state 
before it boils ? 

(22) A merchant gains Rs. 'z’ in one transaction, loses Rs. x 
in another transaction, again gains Rs. 5z and loses Rs. 2x. If 
he has gained on the whole, find a simple expression for his gain. 
Interpret the result when z = 1,000 and x = 5,000. 

(23) Starting from the school-gate, [walk ‘x’ yds. north, 
turn back and walk ‘2y’ yds. south. How many yards north. 
am | now from the school-gate ? Interpret your result when x = 
130, y = 120. 

(24) After leaving a station (S) a train runs 2% miles north, 
returns 8x miles south and again goes 5x miles north along the 
same line. How far and in what direction is it then from the 
station (S) ? 

(25) A man was bornin 1887 4. DP, which corresponds to the 
year ‘+ 1062’ in Quilon era. Express the date of beginning of 
the Christian era in terms of the Quilon era, 

(26) It is stated that Alexander the Great died in the year 
3238.0, If that year be represented by + 33 with reference to 
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the year of his bizth, by what number in respect of the same will 
you represent the year of his invasion of India which took place 
in 330 B. 0. ? 

(27) A Boy-Scout who is in search of a bunch of keys hidden 
beneath the soil in a foot-path walks‘ m’ yde. west, then ‘#1’ 
yds, east, again ‘*” yds. west, and then ‘y’ yds. east, when he 
“finds the keys beneath his foot. How far west is he finally from 
the starting point? Interpret your result by drawing a plan of his 
walk when m = 100, 2 = 35, % = 27, and y = 113, and meres 
in it the points where he stopped, turned and started 

(28) The road from A to C passes thouge: T. From Ata T 
it rises ‘x’ ft., falls ‘ y’ ft, and again rises ‘ b’ feet.” From T to C. 
it rises ‘x’ ft., falls ‘2b’ ft, and again rises ‘do’ ft. How high is 
C above A? How far is T below C? Interpret your results 
when # = 36,6 = 40, and y - 7e. : 

80. THE EFFECT OF THE ‘+’ AND ‘—’ SIGNS 

BEFORE BRACKETS. 

In Art, 29, the ‘—’ sign has been used between the 
bracketed numbers (+ 5) and {(—4) to indicate subtrac- 
tion and the numbers + 5 and—4 have been enclosed 
within brackets to indicate that the ‘ +’ and ‘ —’ signs 
in them should be distinguished from the ‘ —’ sign 
indicating subtraction. In a_ similar manner the 
numbers may be enclosed within brackets when they 
chave to be added as in (+ 5) + (— 4), where the ‘ +’ 
sign between the bracketed numbers indicates addition 
while the ‘+4’ and ‘—’ signs before § and 4 indicate 
the nature of the quantities, 

In expressions like 18—(14——4), 3 (t4—4), (14—4) + 
2, the brackets are used to show that (14—4) should be 
treated as one whole, that is to say, the result (14—4) 
should first be calculated and then it may be deducted 


-from 18, or multiplied by 3, or divided by 2. To serve 
the same purpose.a line may be drawn above or below 
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ie ; wait ee a 
the part to be so treated as in 18 14—4 and as = = 


This line is called a vinculurne ( = holding together). 


It may be easily shown that (—6: + (— 18) = —6 
—18 = — 24; (—6) + (+ 18) @=—6 + 18 = +12; 
(—-6) — (—18)=—6 + 18 = + 12; and (—6)—(+ 18) 
= —6—-18 = —24, where the + and — signs between 
the bracketed numbers indicate addition and subtrac- 
tion. Hence it follows that - before proceeding to the 
actual calculation the ‘ +’ sign may be removed as well 
as the brackets without in any way affecting the final 
result, But in removing the ‘—’ sizn, the sign of the 
bracketed number following it should be reversed if 
the result should be unaltered. The same rule may 
be extended. Thus 


—9 t+ (—5—6+7—8) | Also —g—5—647—8 © 
eee oe Oh) S =OPe-Th 87 


i of 


are ce (EO + 7) | = —28+7 
==——-Q + (—12) | = —21. 
=——9 —~ 12 | 
==-—21, 


~The following illustrations would suggest the 
general rules :-— 


(1) 9+(5 +3) @O+5 + 3. 


Suppose you go to your grand-mother’s house 
with Rs. gin your pocket. Theré your uncle gives 
you Rs. § and your grand-mother Rs. 3. You then 
get Rs. (5 +3) extra and thus have Rs. 9 + (543). 
This may be expressed in another way :—After 
getting Ks. § from your uncle you have Rs.g + 5 
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you must have Rs.9 + 5 + 3, 
“ 9+(5 +3) = 9+5 +4 3. 
Similarlyea+(64+¢c)sat+64c... iy 3{T) 
where a, 6, ¢ stand for numbers like 9, 5, 3. 
(2) 9+(5—3) =9+5—3. 
_ Suppose in the above example your grand-mother 
does not give you any money but you give her Rs. 3, 
Thensthe extra money you get is only Rs. (5—3) and 
altogether, you have Rs, 9 + (5—3). This may be 
otherwise expressed as follows :—After getting Rs. 5 
from your uncle you have Rs. 9 + 5 and after giving 
away Rs, 3 to your grand-mother you have Rs. 9 + 
pat 

“9 + (5-3) =9 + 5—3. 

Similarly a + (b—c) =a4t+6—c .., ise (8) 

where a, b, ¢ stand for numbers like 9, § and 3. 
(3) 9—(5 + 3) =9—5 — 3," 

Suppose you start with Rs. 9, buy cloth for Rs, 5. 
and fruits for Rs. 3. You then spend Rs. (5 + 3) on 
the whole and have Rs, 9—(s5 + 3) on the whole. 
This balance may otherwise be expressed as follows:— 
After buying cloth you have Rs, 9—5 and after buy- 
ing fruits you have Rs, 9 — 5 les 

“. 9O-(5 + 3) =9—5 —3. 

Similarly, a — (6+ c)=a—$—c.. ak 

where a, 6 and ¢ stand for numbers like 9, 5 and 3. 

Ad, QA SES) Ord gs 
Suppose you go toa shop with Rs, 9, buy cloth and 


pay a five-rupee note. After deducting the price of 
the cloth, the shop-keeper returns you Rs, 3, Then 


and after getting Rs. 3 more from your grand-mother 
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the price of the cloth = Rs. (5— 3). After paying 
for the cloth you therefore have Rs. 9 —(5—3). 
The result may be otherwise expressed thus :—When 
you pay a five-rupee note you have Rs. 9—5 and 
when the shop-keeper returns you Rs, 3, you have 
Rs. 9—5 + 3. 

eee Pa Sg) Oa ES | 

Similarly a— (6—c) =a—Sd+ec se soa, 4) 
where a, 0,c stand for numbers like g, 5, 3. 

The above illustration shows that the equalities 
a+(O+o—-at+bt+e .. ddl 3 GD) 
a+(6—c)=atb—ce ... et (2) 
a—(+cec=a—b—c .. ett) 
a—(6—c)=a4—O+E wr aes ee 

are true for certain valhes of a, 6 andc,. The equaili- 
ties may be verified to be equally true if any + ve or 
—ve numbers be substituted for a, dand«. 

The significance of the above equalities is that if 
any expression or arithmetical number could be ex- 
pressed in the form found on one side of the sign of 
equality it could also be expressed in the form found 
on the other side of the sign of equality. 

Hence the laws for the removal and insertion of 


brackets :— 7 

1. Whena‘ +’ sign precedes the brackets, they may 
be removed without changing the signs of any term with- 
in, and vice versa: sie 

2. Whena‘—’ sign precedes the brackets, they may 
he removed provided the sign of each term hs dud ts 
changed, and vice versa. 

G. M.—4 
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From the above laws, it follows that the terms of 
an expression may be grouped zm any manner, e.g, 
+a—b+c—dt+e= (+ a-—b) + (4+ e¢-—ad)+e 

or = + a—(+45—c) —(+ d—e) 
or = +a—(+6—e+d—e). 

The importance of such grouping may be seen in 
adding and subtracting expressions. 

fx. 1. Adda+ b,a—6 + cand c—Qé. 

The sum = (a + 6) + (a—4 +0) + (€—3) 
a+b+a—b+cec+4+e—6 


=atatb—b—b+ e+ c=2a—b4+2¢ 
or thus :—a + b 


+a—b+e 
—b+e 
= 2a—b+ 2¢. 


Fa. 2. Simplify :— 
a—(2a+6++c) + (2—1)— (6—a-+ 1). 
The expression = a 

—2a— b—e 


+ 2b —I 
+ a— b Lowe’ 
= —c—2 
= — (¢+ 2). 


(The terms in a and 6 cancel). 
Eri 3. Subtract 20 + y — z from x — 2y + 2, 
The result required = (« — 2y + 2)—(2x + y—2), 
= a Ae ae 
<2 gt eee Z 
=—o— 3y + 22 
(Subtracting 2% + y— zis the same as adding 
— (—27—y + 2). 
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EXERCISES. 
(29) Add:— 


(a) 2x + 3y — 52; 3x + 7y —4z- 2y — 4x + 12¢. 
(b) 2% — 4y — 8z and 4z + 4y — 4x, 
()o+I+7r:26—39+ 7:46 +441, 
(dq) 1+ mn; l—2m — In: 21+ m —u: 2l—m—n. 
(e) —~%—y — 2; — 24 — By — 4¢:2en + 2y 4c. 
(30) Subtract (m + n) from (2 — n); (a@ — b) from (a + 3b); 
(r + 2) from 0; 5% — 2y + 3¢ from 4x | 4y — 42, 
(31) Illustrate by measurements taken along a straight line that 
+44+(4243)=4+44243; 
+4+(+2—3)= 4442-3; 
of 4 CPS 3p = 4 os 
+4— (42-3) = 44243, 

(32) What expressions must be inside the brackets below 7— 
H—-I—r=p—( )ix—e+p=exe—( ); 
+3+4—-3=+454/( )i 3 — 3 4 Oa — 52 (>), 

31, MULTIPLICATION AND DIVISION OF 
+VE AND —VE NUMBERS. 


Suppose that the values of ‘S’ have to be found 
from the formula S = (¢ + 5) («— 5), when ¢ = 
—~ 34=>—5,¢ >= + 1l0anduz =—r1, 


Then the product of two —ve numbers has to be 
found, An interpretation will be found in the illustra- 
tion given below for products involving —ve as well as 
+ ve multipliers. 


* 8 ee eece sees 


A fSealesurtitos 1 mile] | 02, / @o — 8) 


; a 
U | BS S, ra] s pf 
73 § : . Ae 
YO No: gM KSA 


Date; a: ar ee as 
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Suppose X'OX in the above figure represents a road. 
Let distances traversed in the direction X'X be re- 
presented by + ve numbers and those traversed in the 
direction XX’ by —ve numbers. Then ifa man on horse- 
back travels at the rate of5 miles an hour from X’ to & 
his speed in miles per hour may be represented by + 5. 
Also let time in hours after he passesa place O on the 
road be represented by a + ve number and the time 
before by a — ve number. Suppose also that a jutka 
moves at the rate of 5 miles an hour from X to X’ and 
passes himat O. Then its speed in miles per hour 
may be represented by — 5. 

Since the distance of ‘d’ miles traversed in time ‘7’ 
hours by any moving body with the speed of ‘ s’ miles 
per hour is given by the formula 

d =(s) x () 
the following considerations would lead to products 
obtained by + ve and — ve multipliers. 

(1) Three hours after they meet, the man must 
be(+ 5) x (+3) miles from O. But by calculation he 
must be at C, whichis 15 miles from O in the direction 
OX. | 

s+ 5) *% (+ 38)= + 15 : (1) 

(2). Three hours before they meet, the man must be 
(+5) x (— 3) miles from O. But by calculation he 
must be at a place C’ which is 15 miles from O in the 
direction OX’, 

oo (+ 5) Kk (— 3) = — 15 Bie uw fad 

(3) Three hours after they meet the jutka must be 
(— 5) x (+ 3) miles from O. But by calculation it 
must be at C’ which is 15 miles from O in the direction 
OX’. 

2» (5) X (43) =- 15 ite Laie 
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(4) Three hours before they meet, the jutka must be 
{—5) x(—3) miles from O. But by calculation it must 
be at C which is 15 miles from O in the direction OX. 


ge BS) KC Bees cat ciheoctA) 
From (1), (2), (3) and (4) above, it follows that 
(+9) x (+9) = + 9 1 
(—p) x (—q) — + py O06 ves ceserecsercacs coe 
(—p) x (+¢) = — py 
(+2) x (—g) = Ta hies w Me BE I: 


From I, the product of two factors is + ve if both 
have the same signs, and from II, the product is — ve 
if they have opposite signs. 


It is also seen that 


BPI. hespnipiy TET tes gi fA 


a9 —<¢ 
ED a peg hae dia ee ate 
$% pr ace: 2p 


[The division in these cases means ‘by what quantity should 
++ 9 or — 7 be multiplied to give the result + pg or — £9 2) 


From Ill and IV it is seen that the quotient is + ve if the 
dividend and the divisor have the same signs and it is —ve if 
they have opposite signs. 


fiz. From the formula ¢ = 


s +3 find the values of 
“u— 
#whenu = + 15, — 16, — 3 and — 1. 

32. THE LAWS OF INDICES. 


@xXaxXaxXais shortly written as a4. When the factors 
of a product are thus equal, the product is called a 
power Of the factor. a* is read ate ‘a to the fourth 
power, or as the fourth POWEL of a’..¢a’ is called the 
root of the power and ‘4’ is the ree or exponent. p 
is read as ‘f squared ’ and 63 as 4 cubed.’ 
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x* means 1 multiplied by x four timesand = 1xxXxX 
xxXaxx. The index shows how many times ‘I’ 
should be multiplied by the root to give the power 
required. 3 
= 1 multiplied by ‘a’ m times, 


Pen 22 
and a” = <7 i ‘qa’ times. 

m mi : 
* @ Xa ea "4 ‘a’m + n times. 

m+ 
= a eoe * eee ay. 
te: * m n mi- 2 

Similarly a —~a =a : ‘os meee 


Norte :—a? + a?=a2—-? = a° by Vi and a’ + a = I. 


*. a°=1. Also*a°®’ means‘1’ multiplied by ‘ a’ 
zero times and hence is equal to I. 
I1xXaXe 


qt =] 73 = ah 
I1xaxaxea@xaxaxea 


smash ister nits © 
IxXaxaxaxa a* 
(a4)? = 1 x @* x at x at 

1x ares 


=1 xX a® 


. (am)" = qmxn. =A oa ax 


Similarly aty2 x ay? + ay? 
Riamin® . 5 Ons 
ey og x EAN ew ot Py ytt 9-8 
2 = zeys, 
The equalites V,; VI and VII are true for all values 
of ‘’ and ‘2’. 
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—~ EXERCISES. 
(33). Find the values of x2, — 7x + 7, ox — 2x2, x? — 3x + 3. 


x*- I, 32—2, 4 and 4°’ + 3¥3+ 20, when x = — 3 
— 2, — 1, 0,1, 14, 2 and 20. 
(34) Show that when x = — 1, x3 = — 1 and when x=42or 


—2,x7 = +4. Find the values of x, when x?=16 and x? = qe 

(35) Find the product in each case below :— 

aX 6 X (—a) X (—b) K (—c); xt K x8 K( — x)9; (— 4H)? 
X (—b)? X (—p)* ; (2—3) (2—3); (4—4)*, (—3)?; (2—4)2; (84)? 
and (i1—2) (1—3) (1—4). 

(36) Find the quotients in :— 
(—a)° + (+a)?; —74a9x* + (—2) (—a)? X (—x)8. 

(37) The product of ‘A’ and ‘B" = 49°J* and A+B 
= 'q’. Express ‘A’ and ‘B’ in terms of‘ #’ and ‘g.’ 

é . 

(38) Express > pe a = at in its simplest form and find its. 

value when b = 2,c =2 and gq = 1. 


(39) Find by what power of 10 each of the following should 
be multiplied in order to express it as a decimal inits standard 
form :— 


15000000000000; 1560000; °00346; 156798756 and 
‘000012578. 


(40) Find the values of :— 
Conceal) P OG(G SS 7S 52* STE 
(1:5)? & (5°6)* & (1°6)? ’ 38° & 34* x 394 
14 x 10-4—11 K 10-5 X 8 
4-2 = 9=6 
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SECTION III. 


33. SOME IDENTITIES AND THEIR APPLI- 
CATIONS. 


It has been shown in Chapter I, Art. 3 that 
(1) (+9) Xe=fHfet ge. 

— pot Ge _ gel angered 

Jf exrapaere ot qan peewee 7 C 


(2) (a+ b+c) xX n= an-+ bn + cn. 


* an + bn + cH _ gata cang mt mt om 
” at+o+te 


and (3) (4 + 4)? = a + 2ab + B* 
The following diagram shows that 
{4) (a — 6) x ¢ = ac — be. 


ne Gc — Bes upon Sy 
€ 


<—(@-¢) .—_ 654 


Fig. 12. 
= Gi 0c ac =— Be be 


c 
o CRE ee Se 1] 
e6 h +. 


The following diagrams show that 
(5) (a— 6)? = a? + 69 — 2d. 
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(6) (a* — 4) = (ai+ b) (a — 6). 


FANS NAS VASVQRSAS LA . 
hart haa > 9 sie Y Pyke ty ~ 
‘ h .8 
S Aaah? SAAB ANAS a 

eeagho¥s ee The a 
Vege sada 4 * re 


Fig. 13. Fig. 14. 


It may easily be verified that the equalities above 
stated are true for all values of the quantities involved. 
Such equalities are called identities and have important 
applications in rendering some numerical calculations easier 
as may be seen from the following examples :— : 


Ex ft. 1755 + 635 


5 an) 1275 
HONS xe gf SSI OSS an, eH 
351 + 127 53 P 351 — 1273 
Misor 935) 
351 — 127 : 
5 9 
£x. 2. Find the value of ’s —,*, using any artifices. 
| Seaeeey 
ot _3G-)_, 
Bee: ma) 
Ex. 3. Find the value of 9952. 
995? = (1000—5)? 


= 1000 —2 X 1000 X 5 + 5? 
= 1,000,000 — 10000 + 25 
= 990025. 
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Ex. 4, Find the value of 199° — 1957. 
The value required 
= (199 + 195) (199—195) = 394 X 4 = 1578. 
2 2 
NoTE: 199" 195. = 199 — 1051. 
L meee 95 
Ex. 5. Find the product of 397 and 403 without 
directly multiplying them. : 
397 X 403 = (400 — 3) (400 + 3) = 400% — 3° 
=: 160000—9 == 1599901. 


Fig. 15. 
Fig. 15 shows that ( p + q) (¢ + @) 
=(p+9)c+ (S++ Q)d 
= pet get pd + gd. 
Hence the following algebraic method of multiplica- 
tion :— 


(a+o+0d+e) 

atdéd+e 

d+e 

ad 
+ ae 
— ad 


If 


I 


+bdd+cd=(atb+o)a. 
+ be+ce=(atbd+o)je. 
+ bd + cd + ae + be + Ce. 


FRO (P=-2)> 


SEC. II1.] SYMBOLIC ARITHMETIC. 59 


Fig. 16 shows that 
(a — 6) (¢ — d) 

= ac — be — ad + bd. 
Hence the method :— 


a—b 
c-—a 


ac — bc = c(a— b) 
— ad + id = —d (a—b). 


The significance of the above equalities is that if‘an 
algebraic expression or an arithmetical number could 
be expressed in the form (a — 3) (¢--d) it could be 
replaced by another of the form ac — bc — ad + dd. 


NOTE :—(20—5) x (+ 3)=(20) x (+3)+(—3) (+3). 


(20—5) x (—3)=(20) x (—3)+(—5) x (—3). 
—a(e+d—e) = —ac—ad + ae. 


at | 
Bidar Ghee — 1)-aitak dae BY 


pe! 


Bg I et a he 


EXERCISES. 


Oy iia —"b) (6 y= ae be — 5a +- bd for all values of 
&, b, €and d, deduce that (2) * {—3) = (+ 6). 


(42) Given that (a + 0) (c+ d) = ac+ ad + bc+db, deduce 
that (*+-4) (x+¢) = 29 + (b+) x + £9. Hence or otherwise 
find out the expanded products in (x — 2) (x + 3), (~+2) («+-3), 
(x -+- 2) (x — 3) and (~ — 2) (x — 3), 

(43) Simplify, using any artifices you know :— 

(i) 995 & 253 + 747 « 995; 

(ii) (3100 — 395) + (10333 — 1312). 
(iii) 5 of Rs. 1,265 — ,%% of Rs. 1,205; 
{iv) 2997 — 1; 98? — 4; and 9972 — 9, 


i Some 
’ 


Lad 
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(44) Simplify :— 


. | pati ; — Ab 
42 GOED ga pe a =”. 
4 SX Lande (6 +—9 &—4) 


(45) Find the distributed products in the following :— 
(441) (#2) 5 (21) (#2) 5 (% — 1) (# — 2); (x + 2) (x — 1); 
(2a + b) (2a — b); (3a + 9b) (3a — 2b) ; (a? + 8°)’; (a?—b*)?; 
(x? + y2) (x2 — 9%) s (# + 2) (@ + 3) (% — 5) (x — 6); (x + 5) 
x (x — 5); (a +b)? 5 (x — 1) (x — 2) (x —3); (a —b) (b—¢) 
xX (o — a) 3 (x #1) (x + 3) (% + 4); (x + 2) (x + 5). 

(46) Factorize :— 2a + 90: a2 + ab: a? — at; ab + bp + of: 


Y Y d 
2509 — 64y9; (a+b)? — a; (I+ 799)? — (14359) @ + 4%? 
P Ie + x®; 1— x + 2’. 

(47) Find the values of a — b+o;ad — bd + cd; xb + xa + 


2 
xe; a* (b—c) + B° (c—@) + (a — db); x + 3 + ia + i 
Whenw = — ba =—3; 0 —3, 0. = Lend a0, 
(48) The sum of the first ‘2 ' natural numbers = n(n + 1) 


2 
Find therefrom the sum of the first 10, 15 and (# — 10) natural 
-gumbers. 


(49) IEP=x«+y and Q = x — v, express in terms of * and 
y the values of P + Q, P — 0, P' +.Q', P*— Q' and fP + 1) 
xX (Q + 2). 

(50) A man bought (a4 + b) maunds of sugar at Rupees 
(@+b) per maund and sold them at (4a — 2b) annas per viss. 
‘Find his gain in the transaction. 


: x + 3x42 Ix + 3 
(51) Find the values of RE aE BA PSS. } 


(x + (e+2) oe = 0, —1—2,—5,- 6. 


CHAPTER: TIT. 


THE SIMPLE EQUATION AND ITS 
APPLICATIONS. 


34. In Art. 33 it has been stated that an equality like- 
(a + 6)? = a’ + 2a6 + 6* could be verified to be true. 
for all values of ‘a’ and ‘6’ and is called an identity. 
But an equality like 27 + 5 = 17 is true only for a 
particular value of the unknown quantity ‘x’ involved 
init. Such an equality is called an eguation, Many 
problems can be solved by expressing the conditions 
given by means of equations as in the following :— 


£x,1. In one scale-pan of a balance a weight of 
30 palams is placed and in the other 3 palams and a 
stone. What is the weight of the stone? 


Fig. 17, 


Let ‘x’ palams be the weight of the stone. 

Then % + 3 = 30. . 

Taking away 3 palams from each scale-pan, we get 
x = 30 — 3 or 27, 
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Also, the addition of equal weights to both the scale- 
pans would leave the balance undisturbed. 


-Hencez + 3 + 6 = 30 + 6 
or% + 9 = 36. 


We therefore get that an equation is unaltered if the 
same quantity be added to, or subtracted from, each 
side of the equation. Thus, 


if 2x —3= 17) 
2% —-3 +3 = 17 + 3: 
or _ 2% = 20; 


I 


again, if 27 + 25 = 43» 
ax + 25-25 = 43 — 25, 
or 2x = 138. 


Ex.2. Wf 4 equal weights placed in one scale-pan 
are equal to t Ib., find the weight of each. 


lf ‘x Ib.’ represents each weight, we get the equation 
4x = 1s 


e —_ AF 


ee rae acalle Bs] 


* each weight = ¢ Ib. 


Hence an equation is unaltered by the division, or 
multiplication, of both sides by the same qua ntity. 


We therefore derive the following axzoms in solving 
equations :— 

(1) lix + ax=b,x=6—a. 

(2) ix—a=b,x = b+ a4. 

(3) lic«+awdx=bXa. 

(4) lixxa=6,x%= b 


e 


=) 
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Hence ‘ any term on one side of the sign of equality may 
be transposed to the other side provided its sign ts reversed, 
the principle underlying the process being one of sub- 
traction or addition. 


Ex. 3. I have two packets, each containing an 
equal number of twoeanna pieces. I spend 20 pieces 
and find s5ostill with me. How many pieces had each 
packet originally? 


Let ‘ x’ be the no. of two-anna pieces in each packet. 
Then the no. in the two packets = 2x. 


After spending 20, there would be (2% — 20) pieces 
left. 


But in the question it is given that there are 50 
pieces left. 


.. the equation for this question is 


2% — 20 = 50 

+20 + 20 
oe 22 ss 70 
. 22 a 7O 
i's sag 
oe & = 35- 


.. the no. of two-anna pieces in each packet = 35. 


[ VERIFICATION. & X 2 = 35 X 2 OF 70; 70—20 = 50. 
.. the result 35 must be correct. ] 


When we find that the value 35 for x makes 2x—20 
equal to 50, this value of z is said to satisfy the 
equation 2% — 20 = 50 and is called the root or 
solution of the equation. When from a given equation 
its root is found we are said to solve the equation. 
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EXERCISES. 


1. Solve the equations :— 


5x = 10: 7x = 12; 5 = 8: §e=15: «X$=3; «+7 
=21;*—7=6;*%+4= 20 and 2x —5 = 10. 

2. Express the condition given in the following question in 
the form of an equation and find the result required by solving 


the equation :— 

Think of a number, double it, add 20 to the result. The final 
result is 24, Find the original number thought of. 

Ex.4. A bought some yards of silk at Rs. 2 per 
yd. and sold them all for Rs. 20. B bought as many 
yards of a superior silk at Rs. 5 per yd. and sold the 
whole for Rs. 38. lf A’s gain was equal to B’s, how 
many yards of silk did each buy? 


Suppose A as well as B bought ‘ #’ yds. 
A’s gain in rupees = 20 — 2% (why ?) 
B’s Pe ~~ = 38 — 5x (why ?) 
“. the equation for this question is 
20 — 2% = 38 — 5% 


Adding + 52 + 5x 
20 + 3u= 38 
Subtracting 20 = 20 
3% = 18. 
¥ e =,6. 


.. Aas well as B bought 6 yds. of silk. 

(VERIFICATION: A’s gain = Rs. 20—6xX2=Rs. 8 
and B’s gain= Rs. 38— 6x5 = Rs, 8 .. the 
result obtained should be correct. } 

NotTkE :—When terms involving ‘x are found on both sides of 
the sign of equality, it is desirable to collect all terms in ‘x” to 
one side and terms without ‘x" to the other side of the sign of 
equality, 
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EXERCISES. 
3. Solve :— 
3 (x-+-3)-+-2(¢—2) = “+4; 5(x—2) = 7(x—4). 4x+4 = 5x; 

Pre RIN ne Sse td ie = 13 (x — 15), 

£2z.5. A man lived ¢ of his life as a boy, tasa 
youth, 4asa manand spent the remaining 13 years of 
his life in old age. How many years did he live? 

Suppose he lived for years. 

Then the equation for this question is poate 13 
= 2. This equation involves fractions and may be 


_ solved thus :— 

Clear the equation of fractions by multiplying either 
side of the sign of egality by the least common multiple 
of the denominators. 

Then, multiplying either side by 60. 


60 X gt OX E +60x 2 + 60 x 13 = 60 x @ 


-. 15% + 12x + 202 + 60 x 13 = 602 


“+ 47% + 60 xX 13 _ = 6or 

Subtracting 47 = 472 

60X 13 = 13% 
= ac SV = 60X 13 
Pd x — 60x 13 

13 
= 60. 
EXERCISES. 


(4) Divide Rs. 2225 among A, B and C so that A may have 
half as much as B and B Rs. 150 lessthanC. | 


(5) Think of anumber: double it; subtract 800 and divide the 
result by 10. If the quotient be 5, find the original No. thought of, 


G,M.—5 
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Devise a simple method by which the original No. could be 
easily deduced from the result obtained. 


(6) An engineer calculated that the cost of constructing a dam, 
x furlongs long, across a river was } (35—4 x) lacs of rupees anda 
second engineer calculated that the cost would be 4% (9x—35) lacs 
of rupees. If the estimated cost was the same in both cases, find 
the length of the dam and the estimated cost. 


(7) A gentleman left } of his property to a school, 4 of it to 
his sons, } of it to his wife and distributed the remaining 
Rs. 10,000 among his daughters. Find the worth of the whole 
property. 

(8) A man’s assets would allow him to pay 12as. only for 
every Re of hisdebts. His debtors on the whole allowed him 
non-payment of Rs. 10,000 of hisdebts. After fully clearing the 
remaining debts he found that he had Rs. 4,500 left with him. 


Find the amount of his original assets and of his debts. 
(9) A boy went to the bazaar with Rs. x in his pocket, spent § 


of it in oranges, 3 of the remainder in biscuits and had 3 as. left. 
Find the value of x. 


(10) The sum of three consecutive nambers is 51. Find them. 


(11) The sum of three consecutive even numbers=54, Find 
them. 

(12) At 4 a.m. a thief stole a cycle and biked at 8 miles an 
hour along a certain road. The theft was discovered at 6 A.M. 
and the owner pursued him immediately in a motor-bike at 12 
miles an hour. At what time will he overtake the thief ? 

(13) A train moves at the rate of 15 miles per hour. I travel 
in it and pass a railway bridge in 10 seconds. Calculate the 
length of the bridge. 


A porter observes that the above train passes a sema- 
phore in 8 seconds. Fnd the length of the train. 


(14) Find the value of x for which 3 (eto) + ; (x + 4) is 


equal to (x—1) — ; (2x + 5). How will you test whether your 


result is correct or not ? 
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415) Solve the equations :— 
set ie + 560 = x; 


x—3_«x—2 
aie ; 

byt 39 3x 
#+ 169,65 1= jo (70900— ) 


x — (20+ 75) = 60; 

10% + (10 — x) = 18+ 10(10— x) + 2; 
4(2 —4) 4 (1 — 2) 5 (BEY 
5 — 3x = 2 (2x — 1); 


i* — 11 = 79% — 18; 
rae: ae aN OP 
ChE ar oa 


+ (2x —3) +5 (7x —8) = b (18 — x); 
(x + 2) (x + 3) X (x — 4)? = (2% — 5) (x — 8). 


‘Verify the correctness of your solution in each case. 

(16) I bought some mangoes at 6 as,a dozen and thrice the 
‘number at 8 as. a dozen. | sold them all at 7 as. a dozen and 
found that 1 was a loser by Rs. 7. How many mangoes of each 
sort did I buy? 

(17) On acertain day 200 single and 400 return tickets were 
taken out from one railway station to Rsmesvaram in the S.LR., 
the total receipts from these amounting to Rs. 1,800. If the re- 
turn ticket cost Rs. 14 more than the single ticket, find the cost 
of a single ticket. 

(18) To finish a piece of work within a limited number of 
days, a man was engagad on condition that he would be paid 
Rs. 5 for every such day and that if he should fail to finish the 
work within the time allotted he would be paid nothing for the 
extra days but fined Rs. 3 for each such day delayed. 

The man finished the work in 36 days aud was paid Rs. 132. By 
‘how many days did he delay the work beyond the time allotted ? 

(19) Ina battle between the French and the Germans, the 
French army which consisted of 200,000 fought with the German 
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army consisting of 350,C00. Ifthe number of survivors in the: 
German army was 14 times the corresponding number in the 
French army, find their respective losses given that the losses in: 
the German army were twice those in the French army. 

(20) The length of a rectangular field is thrice its breadth. 
Each side was increased by 10 yds. and the area then increased 
by 900 sq. yds. Find the dimensions of the field before: 
extension. 

(21) The length of a grass-plot was 2 yards more than its. 
breadth. The length was cut down by 2 ft. and the breadth in- 
creased by 1 ft. Then its area diminished by 20 sq. ft. Find 
the length of each side of the new plot. 

(22) Two years ago | weighed jth heavier than my friend. 
On weighing ourselves to-day, I find I have lost since then ith of 
the weight my friend has gained. If my weight is 130 lbs. now 
and that of my friend 140 lbs., find how much we weighed two 
years ago. 

(23) A’s age was twice B’s 10 years ago. Now B’s age = $ of 
A’s. Find their present ages. 

(24) The sum of the interior angles of a convex polygon of 
‘n’ sides = (2x — 4) right angles. Ina particular polygon, each 
interior angle = 108°. How many sides has the polygon? 


(25) AB isa st. line 15 cm. long. Cisa point init such that 
AC = 3X CB. Find the length of AC. 


(26) A boat goes up-stream at three miles an hour and down- 
stream at 4 miles an hour. I travelled in the boat from PtoQ 
up-stream, halted at Q for 4 hours and then returned toQ. I 
took 18 hours in all. Find the distance between P and Q. 


(27) From A toBa man travelled along a short-cut at the 
sate of 3 miles per hour. He returned by a route 3 miles longer 
at 23 miles per hour and the return journey took him two hours 
onger. Find the distance between A and B by each route. 


(28) <A bag contains rupees, half-rupees, quarter-rapees and 
quarter-anna pieces— 923 coins inall. If the sum of money re- 
presented by the different coins be the sere, find the number of 
wach kind of coin, 
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(29) Ina whole number of 2 digits, one digit is twice the 
other. The digits are written in the reverse order and the new 
number formed is 36 less than the original number. Find the 
original number. 

(30) Shas given p acres and q acres of land to his sons A and 
< respectively. Athis death he leaves‘? acres to be distribu 
ted between his sons so that they may have equal property after 
the division. Show how the distribution may be done. How 
many acres of land will A and C newly receive ? 

(31) A bag consists of an equal No. of querter-anna pieces, 
one-anna pieces and two anna pieces, their total value being 


Re 39. Find the No, of each kind of coin in the bag. 


(32) If‘x’ minutes after 3 o’clock the minute and hour-hands 


iF the school clock are found coincident, show that « = 15+ % i 


12° 


Find at what time between 3 and 4 o'clock the two hands of a 
clock will be (1) oppositely directed in the same straight line, and 
' {2) perpendicular to each other. [Note that the speed of the 
moving end of the minute-hand is 60 minute-spaces per hour and 
that of the hour-hand 5 minute-spaces per hour]. 


(33) Between one Census and the next the population of a 
district increased by jth. The No. of Europeans doubled and 
that of Indians rose from 999,950 to 1,199,920 How many 
Europeans were there in the district at the time of the first 
Census 1 

(34) In anaction between two battle-ships P and Q, P fired 
twice as many shells as Q. P’s hits were 69 and Q’s 40. If P’s 
misses were 4 times Q’s, find how many shells each of them fired. 

(35) IE am +o c = d, express ‘m’ in terms of ‘a’, 'b," ‘c's 


and ‘d.’ 


BP OF elo Ue 5, rod 
(36) In each of the formulz a e; ean ad; S 
— 4 — in, sepa eo in tsrms of the other quantities involved. 


(37) IfG= Wwe 
quantities and thence find its value when G = 224,d = 45, 
h = 350 and P = 10. 


py oxPress ‘W’ in terms of the other 
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(38) IS, = $42 + 60 andS, Be = 


in terms of he other quantities involved ee hence find the vas 


of ‘ a’ and ‘n’ when S, = 120 and S, 


(39) Find the numbers’represented a lettera in the following. 
equalities ; — 


5 express‘ m’ and'2” 


Rees 144: eee, =P: 
ie ae ACT e Tama eae 

33 re etie ee we 
eee Bete 2 Tie ee st nw 


and} { 2X 50+ (n—1) X (—2) } = 3 { 2X55 + (nm — 3) 
{(— 4) } ‘ 

(40) Two brothers A and B have equal amounts of money. 
A spends Rs. 45 per month out of his money while B adds Rs. 25° 
per month to the money he has, If after 12 months B has twice 
as much as A, find the amount each had at Arst. 


(41) Two officers A and B are started in service on Rs 200 and 
Rs. 400 respectively on the same date. A being given a biennial 
increment of Rs. 100 and B one of Rs. 50. How many years 
hence will they draw equal salaries ? 


(42) The formula C = 2% + ab + jw + ig gives the 
collections in Rs. C ata flower-show where ‘bd’ blue tickets, ‘3’ 
pink tickets, ‘ w’ white tickets and ‘g’ green tickets were sold.. 
From the formula, find ‘4’ when C = 200, 6 = 1600, w= g = 
400, 


CHARTER. LV, 
CIRCLES, ANGLES AND PARALLELS. 
SECTION I. 
(35. THE CIRCLE, 


Let a boy stand at A. Let some more boys stand so 
that each is6 ft. from A, Their 
positions may be indicated by 
points marked as in fig. 18. 
If these points be jointed bya 
smcoth curve the space en- 
closed is called a circle. And 
the curved line enclosing it is 
called the circumference of the 
circle. The point A is the 
da centre of the circle. Here- 
after the symbol ‘@’ will be used for ‘circle’ and 
*Oce’ for ‘ circumference.’) 
All points on the O° of a © are equidistant from its 
centre. A straight line like AR drawn from the centre 
to the Ove to represent such distance is called a vadius 


of the ©. 
If one end ofa string be held fixed ata point A on 


a flat surface and, holding the string straight, the 
other end be moved about, the space traversed by 
the string isa circle. 

Note1. All radii of a © are equal. 

Note2. Jf a point moves so as to be at the same 
distance from a fixed point it must move along the O° of 


* 
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a@. Thisis the principle involved in the construc- 
tion of a © with a pair of compasses. (Suggest 
other methods of drawing @s on the floor and on 
paper). 

NoTE 3 A point lies outside, or inside, a © according 
as its distance from the centre is greater, or less, than the 
radius. 

Cut out a paper-circle with radius 4 cm. Fold it along 
Its centre. It will be divided AL 
into two halves exactly coin- 
ciding with each other. Each 
halfis called a semi-circle. Its 
Straight line boundary is a 
diametcy of the circle and its 
curved-line boundary is the 9 
semi-circumference. (‘Semi’ means 
‘ half.’) Pp 

Note that a diameter AP = Fig 19. 
twice the radius CP. If instead of folding along AP 
the circle be folded along AQ it will be divided into 
two parts (called segments of the circle) which are ua- 
equal. Thestraight line AQ is called a chord of the 
circle and the two parts into which the Ov is divided 
at Aand Q are called arcs of the circle. TVhearc 
greater than the semi Oce is called the major arc and 
the other the wznoz arc. 


£x.1. Show with the help of the dividers that the 
diameters of a @ are equal. 

£x.2, Draw a © with rad. 25". Mark point B 
init 2” fromits centre C, Draw a diameter through 
B. Draw some more st. lines from Btothe O°, Find 
by measurement and comparison whichis the greatest 
of such st. lines and which is the least. 


= 
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36, Comparison of chords of a @ drawn froma point 
A onthe @°? :— 


Take a piece of string. Fix one of its ends at A. 
Holding the string straight, 
rotate it as indicated in fig. 20 
so that it passes through 
several points on the ©. 
Then portions of the string 
will represent chords of the 
@®. It would be seen that the 
chords increase in length as 
bp they approach the centre and 
Fig. 20. decrease in length as they 
recede from it and also that the diameter through A 
is the greatest of such chords. 
37. To place a chord of given length in a @ through 
a given point A on the © :— 
Let P be the other end of the 
chord. Since AP should be 
equal to the given length, P 
must lie on the © of a © 
whose centre is A and whose 


radius = the given length. 
Hence, with centre A and 
radius = the given length, Fig. 21. 


draw two arcs cutting the © of the given © at P and 
QO, Join AP, AQ. APor AQis the chord required. 
(Why ?) 

Nove:—Two, and only twa, equal chords could generally be 
drawn from a point on the Oct. (Why 2) 

When is one chord alone possible ? When isthe con- 
struction impossible? 
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fe.1. Drawa @ withrad. 2cm. Starting froma 
point A on the © place six successive chords AP, 
PQ, QR, RS, ST, TU, each equal tothe radius. Where 
does U fall? Shade the fig. formed by the chords. 


fiz.2. Two boys A and B can each throw stones. 
to a distance of 30 yds. 
at the greatest, Standing 
at *a distance of zo yds. 
from each other along an 
east-to-west line, they are’ 
both just able to throw a 
stone to hit a monument 
M to the north of the line. 
Fig. 22. Fix the position of Mina 
diagram drawn to scale. 
Let 1 cm. represent 10 yards. Along an east-to-west 
line, mark two points A, B, 2 cm. apart to represent 
the positions of A and 8. Since the monument is 30 yds. 
from A it must be on the ©°? ofa © whose centre is A 
and rad.=30 yds. Similarly the monument must be 
on the ©° ofa @© with centre B and rad. = 30 yds. 
Hence, draw two circles with centres A and Band with 
rad. = 3.cm. and let their ©°°s cutat Mand P. !fM 
be to the north of the line AB, M would represent the 
position of the monument. 


The Oce of each @ need not be drawn in full. It is enough if 
the intersecting arcs be shown to represent the pt. M. 


[In the above figure, the shaded portion has M, 4, B, 
as its three corners. It is called the triangle MAB 
and its sides MA, AB, BMare3 cm, 2cm..and 3cm, 
long. Hence triangles could be constructed if the 
lengths of their sides be given. 
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EXERCISES. 


(1) P and Q represent two fixed stones in the rear-yard of a. 
house. They lie in a north-to-south line and are 20' apart. The 
house-owner has secretly hidden his treasure below a spot in the 
rear-yard which is at the same distance of 15' from P and Q but 
lies to the east of PQ. Fix the position of the spot. Drawa 
diagram to a scale of 1 cm. to 5'. 


(2) Work the above exercise when the treasure spot is 15! from. 
P and 10! from Q. 

(3) Construct a triangle with sides 4", 3", 3"; each 4; Al as 
2/7; 2”, 1", 1°5". Show that no triangle could be constructed 
unless any two of the sides given are together greater than 
the third side, Verify by choosing lengths for the sides of a 
triangle. 

(4) A village B is three furlongs east of another village A. 
A school is to be built which sha!l not be more than 2 furlongs 
from either village. Mark ina plan drawn to scale the area in 
which the school may be built. 

(5) A and B are two forts 5 miles apart and contain guna 
whose ranges are 4 miles and 3 miles respectively. Draw, to any 
convenient scale, a diagram showing the ranges of the guns and 
shade the portion covered by the guns of both the forts. 


(6) Two fortresses P and Q are at a distance of 5 miles from 
each other. Where must a gun be mounted whose greatest range 
is 4 miles if it should be able to fire shots which would just hit 
both the fortresses? 

(7) The minute and hour-hands of a watch are respectively 3 
cm. and 2cm. in length. Draw a diagram showing the paths of 
their moving ends. 

[Nore:—Any number of circles may be draw so as to have 
the same centre. Such circles are called Concentric circles. | 

(8) Construct 2 @s with centres A and B 4 cm. apart and with 
iad., 2cm, 2cm:; 15cm. 2°5cm.; IS cm., 1°5 cm; 2 cm., 
1°5cm.:2cm.,3cm.; 3cm., 4cm. 

[Note that two @s touch cach other externally if the distance 


between their centres = the sum of their radii. When will 
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they cut ? When will one © lie entirely outside the other? Note 
also that, iftwo @s touch each other, the point where they 
fouck is called the point of contact and it lies on the straight 
line joining the centres.) 

(9) Construct two @s with centres, P,Q 2 cm. apart and with 
wadii 3cm., 1cm.;4cm., 2cm.; 5cm.; 3cm.; 3.cm., 5'5cm.; 
4cm.,5cm.; 3 cm., 4 cm. 

[Note that two @s touch each other internally if the distance 
between their centres = the difference between their radii 
and also that.the.point of contact isin a@ line with the centres.] 
~ (10) Construct &-circle with rad.4cm. Draw two more @s 
to-touch it (a) internally ata point A onthe @°¢, (b) externally 
at the same point and (¢).one internally and the other externally 
at the same point A’on the ©”. 


How many such @s could be drawn? Where’ will their centres 
He? What other c Sndition should be given to draw any parti- 
cular circle you may have in view ? 


(11) Construct two circles with radii 6 cm and 4 cm. to touch 
each other (a) externally, and (b) internally, at a given point A. 

(12) Mark three po'nts P, Q. R so that PQ = QR = PR = 
46cm. Construct equal circles with centres P, QandR so that 
each © touches the other two. 

(13) Find four points P, Q. R. S_ such that PQ =QR= 
3cem,, PR=4cm., PS=3'5cm., and RS=4cm. Find the 
distance between Q and S for the different positions they may 
assume, 


(14) Describe a triangle with the sides 6 cm., 8 em., 10 cm.,, 
long. Draw circles with the sides as the diameters. 


(15) Describe a circle with radius 2.5", Which is the longest 
chord that can be drawn init ? Draw several chords and com- 
pare their lengths by using your dividers or by measurement. 

(16) Construct a triangle ABC in your note-book so that the 
point A is 5" from the top-right corner and 4" from the top-left- 
corner. B is 6" from the top-left corner and 5" from the bottom- 
ieft-corner and C is 5" from each of the bottom-corners. Discuss 
the different cases when the construction would be impossible, 
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(17) Draw two @s with centres 3°5 cm. apart touching each 
other (a) externally and (b) internally, it being given that the 
radius of one of them = 2°5 cm. 


(18) Construct triangles after choosing lengths for its three 
sides. Verify by using the dividers the truth of the following 
statement :—The difference between any two sides of a triangle: 
is always less than the third side. 


SECTION II. 


38. ANGLES. 
Ifa man starts from P, walks in the direction PQ, 
R turns at A to the direction AR, 


he may be said to have turned. 
through the angle QAR. 

Thus, to represent an angle 

two st. lines which branch out 

ob ase -, fromthe same point are neces- 

2 4h, @ sary,¢.g-, AQ, AR in fig. 23. 

Fig. 23. These two lines are called the 

arms of the angle and their point of intersecton is the 

vertex of the angle. 


The ‘angle QAR ” may | be written “ ZQAR” or 
“ QAR. ” In naming an angle the name of its vertex 
occurs in the middle. 
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Comparison of ang les :— 
(i) Place your dividers with the fixed end at A and 
Ss both the legs coincident on 

AQ. Then keeping one leg on 

R AQ rotate the other leg until it 

assumes in turn the positions 

5 AR, AS. ‘The amount of turn- 


fi ~ 8 | ing is greater with the ZQAS 
| and the ZQAS is greater than 
Fig. 24. the ZQAR. 
[Note that the size of an angle is independent of its 
arms). 


(ii) Trace the ZPST on tracing Pape or cut out on 


paper the ZPST, and 
place it over the ZACB 
so that S falls on C, SP 
along CA. Tf ST fallso¢ 
along CB, the Zs PST, 
ACB are equal. 


& IiST falls between CB, 
‘CA,the ZPST is lessthan 
the ZACB. (When is the 7 - 
ZPST greater than the 
ZACB?) Fig. 25. 

(Note that there’ are 2 ways of turning from the 

direction SP to ST as 
T shown by arrow marks 
in fig. 26. Of the 2 Zs 
thus formed, the ZPST 
or ZTSP refers only to 
the Z whichrequiresthe 
less amount of turning 
and the other is called 
the reflew angle PST or 
TSE} 
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Ex. Aman walks round a field ABCD, going from 
AtoB,BtoC,CtoD and D to A. Mark the Zs he 
K o 


ae ee C 
Fig. 27. 
turns through, 
39. THE STANDARD ANGLE. 
Take a sheet of paper havinga straight edge AB. 


Fig. 28. 


Mark a point C init. Fold the sheet so that CB falls 
along CA. Theline of crease CD is straight, The 
angles DCA, DCB are equal. Each of them is called 
aright angle (xt. 2) The rt. Z is the simplest angle 
to make and is hence chosen as the standard 4 of 
measurement. 

CD is said to be at right angles to, or perpendicular 
(1) to, AB. 


Each of the angles P,Q, is less than a right 4 (Why ?) 


Fig. 29. | 
and is called an acute angle. 
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The angles m, 5, are each greater than a right angle 
(Why ?) and are hence called odfuse angles. 


Fig. 30, 
Suppose a stick is placed in the direction OP. It is 
wee revolved ronnd O so as to 
face the direction OS, 


From OP to OA it must 

>p turn through one tight angle 

and from OA to OS thro’ 

another rt. Z. The ZPOS 

= 2 rt. Zs and is calleda 

straight 2. Also, one com- 

B plete revolution round O 

Fig. 31. means turning through 4 rt. 

Zs. Hence"the ¢ turned thro’ in one quarter of a com- 
plete revolution ts a right Z. 


40. THE PROTRACTOR OR THE ANGLE.GAUGE. 


Cut out a paper circle {with radius 4 cm. Fold it 
along a diameter. Again fold it along a radius 1 to the 
diametrical line of fold. The circle will then be divided 
inte 4 equal parts called guadrants having their Zs at 
the centre right Zs. Cut out a quadrant. Fold it 
twice so as to divide! the angle at the centre into 3 
equal parts. Similarly divide each such part into 3 
smaller equal/parts. 
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It will be found that each small Z at the centre = 1 of 
aright angle. It will also be found that, ifina circle 
arcs be equal, Zs opposite to them at the centre are 
also equal, 


Applying this principle, the rt. Z at the centre of a 
quadrant may be divided into 90 equal parts. One 
such part (= jy ofa rt. Z)is called a degree (written 
1°) and is used as the unit of angle measurement. 

(Show how you would practically divide the semi- 
@©ce of a © into 180 equal parts). 

A semi-circular protractor may be thus constructed 
and, by means of it, angles could be measured in 
degrees. 

(A rectangular, triangular or a quadrant protractor 
could easily be cut from it. How?) 

To measure an Z PQS with the protractor, place the 
centre of the semi-circular protractor on Q and its dia- 
meter along OP as in fig. 32. Read the graduation 
against OS. If it be 4o, ZPQS = qo’. (Since ZPQS 
is acute, the other reading 140 should not be given), 

How to draw an Z of given size, e.g., of 40” :— 

(i) Draw a st. line QP. Placethe protractor so that its 


Fig.. 32: 
centre falls on Q and its diameter along RP. Marka pt, 
G. M,—6 
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S where the st. line proceeding from Q to the 40° 
graduation ends. Join QS. Then the ZPQS = 40°. 
(ii) Place the protractor so that its centre falls on 
Q and the straight line proceeding from Q to the 40° 
graduation falls along QP. Draw a st. line along the 
straight edge of the protractor. Then the ZSQP = 40°. 


EXERCISES. 


Fig. 32: 
(19) Measure the /s in the above figure and find their sum. 
(20) In (a), (6) and (c) below, two angles are drawn with the 


RQ. 


Q Q 

ee) (Cs 
Fig. 34, 
same vertex and on either side of a common arm. 

(Such /s are called adjacent /s). 

Measure them and find their sum. 

(21) Draw 2 adjacent Zs whose sizes are 40° and 40°; 40° 
and 60° ; 40° and 140° ; 50° and 130°. 

From the above exercises verify the truth of the following :— 


Ifthe two outer arms of two adjacent /s are ina st. line, 
their sum =2rt. Zs; and conversely. If two adjacent /s are 
together equal to 180, thetr outer arms will be in the same 
st. line. 
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When two /s are together = 2 rt. /s they are said to be 
supplementary, or one of them is said to be the supplement of 
the other. 


There are 2 nos. against each division of the protractor. Why 
is the sum of each pair 180? Show how you would choose only 
-one of them in measuring a given angle. 


Fig. 35. Fig. 36. 


(22) Compare the Zs AOB, COD and also the 7s AOC, BOD 
vin figs. 35 and 36. Notethat when two st. lines intersect the 
vertically opposite 7s are equal. 


(23) Draw any no. of st. lines meeting ata point O. Measure 
the Zs around O in order and find their sum. Also, find the 
sum of the angles around O in figs. 35 and 36, Hence show that 
ithe sum of the Zs around a point = 360°. 


Measure the /s in the figs. below. Also, measure the Zs 


Soca 


Fig. 37, 
@ man may wie to turn through in walking round them. [Fig. (c} 
asatriangle. It has three sides and three angles. Fig. (b) and 
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{d) have four sides. They are called quadrilaterals. A figure 
with five sides is a Pentagon, with six sides a hexagon, with 
eight sides an octagon, with many sides a folygo.] 


(24) Draw six differsnt triangles, measure their angles with: 
the protractor and find the sum of the three angles in each 
triangle. Verify if the three angles of a triangle are together 
equal to two rt. Zs. 


[Note the following methods:— 


(a) Cut out a piece of triangle ABC. Fold it through A so that 
the line of crease AD is | to BC. 
(This could be done by making DC. 
fall along DB). Find, by folding. 
E, F the middle pts. of DB, CD. 
Fold through E and F so that the 
crease lines are perpendicular to 
BC and B and C fall on D. Fold 
along OP so that A falls on D. Show 
that the three Zs of a J are thus: 
Fig. 38. equal to 2 rt. Zs. 


(b) Cut out the 3 Zs of a /\and see if they together form a 
straight-angle. 


(c) A man stands at C facing the direction CB (Fig. 30), turns 
thro’ the YC, goes to A in the direction 
AD, turns at A thro’ the Z DAE, goes 5 of 
backwards to B and turns’ there towards ~X we 
C. Show that in so doing he must 
turn thro’ the /s of the triangle or 
through 2 rt. Zs. 

Hence or otherwise, show that the 
four Zs of a quadl. are together equal to 
four rt. Zs.] B C 

Fig, 39. 


(25) A man walks 3 miles due North, turns thro’ 45° to his left, 
walks 3miles, turns thro’ 45° to his right and goes Imile. How faris 
he finally from his starting point ? (Find from a fig. drawn to scale), 
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(26). -Construct a pair of As ABC, DEF such that . 


4 (2) AB=3"=DE 
, . BC = 4" = EF 
Gt AGL ROD 
(0) AB=3"=DE 
AC =4" = DF 
ZA = 38°=/D 
-(c) BC =EF = 4" 
Be ZB= ZE = 30° 
= LO a Pea hs 
(2) AB=ED = 34" 
Fig. 40. ans LE Sebo 


; Gi s [i Ones 
de) ZB = LE = 90° 
AC = DF = 51 
BC = EF = 4°; and 
(ff) ZB=ZE = 90°, AB = DE = 3", BC = EF = 4//, 
Show, by cutting and superposition : 
(i) from {a) that two /\s will exactly coincide with each other 


and hence will be congruent or identically equal if three sides 
-of the one be respectively equal to three sides of the other. 


(ii) from (b) that two Z\s are congruent if two sides and the 
included Z in the one are respectively equal to two sides and the 
included / in the other, 


(iii) from (c) and (d) that two As are congruent if two angles 
and one side of the one are respectively equal to two angles and 
one side of the other. 


(iv) from (e) and (f) that two right-angled triangles are con- 
gruent if two sides of the one are respectively equal to two sides 
.of the other. 


(27) Construct a triangle ABC 
having (a) AB = 3", ZB = 30°, AC = 2", 
(6) AB = 3", ZB = 100°, AC = 5#; 
(c) AB = 3”, ZB = 302, AC = 1°5", 
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~ Show with reasons that the construction gives two triangles of 
different sizes and shapes in (a), only one in (5) and (c) and that if 
AB = 3°, 7B = 30°, AC = 12" the construction is impossible. 

(28) Draw three As which are equiangular to one another. 
Show that they resemble one another in shape but need not be 
identically equal. (The 3 A\s are said to be similar). 

(29) Show/that the following method of construction would 
give an / exactly equal to a given ZBAC:— 

Draw a straight line PQ. With centres A and P and with the 


Fig. 41. 


same rad. draw (1) the arc FG cutting AB, AC at F andG and: 
{2)the arc DE. With centre E mark off ED = the distance FG. 
Join DP. Then the 7DPQ is the one required. 


(30) Construct a quadrilateral PQRS, given the following :— 

(2) PQ = QR=4cm. 
PS = RS = 3 cm. 
OS =%%.cm:; 

(bv) ZPQR = 100°, PQ= 4 cm, QR=2cm, PS = 
4cm. SR = 5cm.; 

(c) ZPQR = 76°, ZQRS = 83°, Z RSP = 99°, PS = 
4eom:, SRi= 2:5 cm:} 

(d) ZPQR = 96°, ZQRS = 76°, PQ = 4cm., QR = 
3:5cm., SR = 56cm. ; 

(ec) PS = 3cm.SQ = 6cm., PR =5cm., PQ = 4cm., 
RS = 4cm.; 

(f) PQ = 47cm, ZPQR = 76°, ZQPS = 106°, PR= 
8cm., QS = 75cm; 

(cs) QR = 4 cm., RP =6cm, ZRQP = 76°, QS = 
5‘9cm., ZQORS = 100°, 
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(t4) QR = 2cm, ZQRP = 30°, ZSQR = 45°, ZQRS 
== 4°, Ores 90% 
Measure the other sides and angles in the odddee: 
laterals thus constructed, 
Show that five independent conditions are necessary 
for constructing a quadrilateral. 

(31) Copy out the figs. given in Exercise 23 as accurately as 
youcan. [Only a set of compasses and ruler are allowed]. 

(32) Draw a diagram of a four-sided field ABCD from the 
following data :— 

A man walking along its boundary goes from A to B 250 yds., 
turns 74° tothe right, goes from B_ to C 270 yds., turns 82° to 
the right and goes from CtoD 310 yds. What is the length of 
the fourth side of the field ? (Represent 100 yds. by 1 inch) 

(33) Show how the construction in Exercise 30 (#) would help 
us to find the distance between two inaccessible objects P and S. 

(34) Construct a A with each side 3 cm Measure its angles, 
Repeat the above exercises with 5 more /\s having its three sides 
equal, 

[A triangle whose three sides are equal is calied an equilateral 
triangle. Its three /s are equal and are hence each 60°. ‘ Equi- 
lateral’ means ‘ equal sided.’j 


(35) Construct a /\ with two sides each = 3cm. Measure the 
third side and the Zs. Which of its angles are equal? Repeat 
the above exercise with 5 more triangles having two sides equal. 

(A triangle with two of its sides equal is called an isosceles 
triangle and the angles opposite to the equal sides will be found 
to be equal. (‘Isosceles’ means ‘having équal legs,”’) 

(36) Draw five triangles with all the sides of each unequal. 
Measure the angles in each. 

(A triangle with allits sides unequal is called a scalene triangle. 
Its three angles will be unequal. 

(37) Cut out a triangular sheet of paper ABC. Find by folding 
the middle points D, E, F of its three sides. Fold along DE, DF, 
and EF. Show by paper-cutting and_ superposition that the tri- 
angular sheet of paper is divided into four congruent smaller 
triangles. 
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_ (38) Construct an isos AV ABC with AB = AC. ZBAC = 
30°. Show that an / could be divided into 2 equal parts 
(bisected) by the following methods:— 


(1) Cut out on paper an angle BAC. Fold it along AD so that 
AC falls along AB. Then AD is the bisector. 


(2) Measure the ZBAC in degrees. Draw with the protractor 


‘CS an ZBAD within the angular 

: _ space BAC so as to contain half 

"heey KD ~ the number of degrees in 7 BAC. 

Y Fe Fike (3) With centre A draw an 
7 moe Es 


arc cutting AC, AB at P, Q, 
Sa : respectively With P. Q. as 
A Q 8 centres and with the same rad., 
Fig. 42. draw arcs cutting at D Join AD. 

Then AD is the bisector of the ZBAC. Vide Ex. 26 (1). 
[Note that the construction method will give the exact 

bisector. ] 

(39) Draw with the protractor two straight lines NS, WE te 
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cut at O at 90° as in fig. 43. Divide each Z at O into 2, 4, 8, 16 
equal parts. Adopt the construction method and thus mark the 
points of the Mariners’ compass. Point out the lines | to each 
other in the figure obtained. 


What isthe difference in degrees between two consecutive 
-points of the compass ? 
[Nor#.—The direction of a point which is not indicated definite- 


ly by the Mariners’ compass can be described as 35° N of E for 
the point Pin fig 44, where the 7 EOP = 35°, 


The position of P may also be described as 55° E of N, the 
ZNOP being 55°. The point P is then said to bear 35° N of E or 
55°F, of N from a point O. Similarly, the point R may be de- 
scribed as bearing 55° S of W. Read out the bearings of T and Q J 


(40) A point P bears 62° N of W froma point A; and, froma 
point B situated 24 miles due west of A, P bears 42° N of E. 
Find from a diagram drawn to scale the distance of P from 
A and B. 

(41) A ship moving directly S W. is observed from a light~ 
house and is found to bear 27° Nof Eat3P.M. At4-30 P.M. 
it reached aharbour which bears 17° Sof E. If the distance be- 
tween the light-house and the harbour be 20 miles, find the speed 
of the ship in miles per hour froma diagram drawn to scale. 
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SECTION III. 
41. DRAWING Js WITH SET SQUARES. 
The figs. drawn below suggest two methods :— 


(a2) Suppose a .L to AB has to be drawn. Place the 
Set square in position (1) 
indicated in fig. 45. Place 

gn the ruler along the longest 
edge of the set sq. Holding 
the ruler firmly, slide the 
set sq. up to the position 
(2), z.e.to Say, till the edge 
PQ passes thro’ the parti- 
cular point through which 
the required perpendicu- 
lar is to be drawn. Draw a 


Fig. 45, 
Straight line P’Q’ along the edge. 


(4) Place the set Sq. as in fig. 46 so thatjits longest 


Fig. 46, Fig. 47, 
edge Pg falls along AB. Holding the ruler firmly along 
the edge Py., turn the set Square so that Py occupies a 
position (as in fig."47 above) whichis 1 to its former 
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position. Slide it up or down the ruler till Pg passes- 
through any particular point from which the 1 is to 
be drawn. Drawa st.line along Pg. 


EXERCISES. . 


(42) Draw a st. line AB and mark a pt. P outside it. Draw & 

ad | PQ to AB. How many 
such [s could be drawn. 
through P ? 


Draw some more st. lines 
PA, PC, PD, PB. Which of 
the st. lines drawn from P to- 
Q D B ABis the shortest ? 

Fig. 48. [Since PQ is the ehortest of 
such st. lines, the distance of a point P froma st. line AB means 
always the | distance PQ. Note that of all the straight lines 
that can be drawn to a given straight line from a@ point, the 
perpendicular is the shortest], 

(43) Construct a quadrilateral with each / art. Z and with 
each side = 2", (The fig. formed is a square which has all its 
sides equal and all its angles rt. Zs.) 


ya Cc 


(44) Construct a quadrilateral witheach Zart. / and with 
2 adj. sides 4cm. and 3cm, (The fig. isa rectangle.) 
Divide the rect. into sq. cm. x P 
(45) Findthe | distance of 
P from AB. How would you test A oa B 
whether the |. edges of your set 
squares are at exact right angles Fig. 49, 
to each other or not ? 
(46) Show by measurement that, in one set square, each acute- 
/ = 45° and the arms of the rt. Z init are equal. 


Show also that in the other set square the acute /s are 50°, 
60° and that the longest edge is double the shortest. 
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SECTION IV. 
42. PARALLELS. 


A straight line PQ cuts two other st. lines AB, CD. 

(Sucha st,line is called a 
transversal). Eight Zs are 
formed. 

The pairs of <s (1, 2); 
(3, 4); (5) 6). (7. 8), are said 
to be corresponding Zs. 

Angles like (7, 2), (3, 6) 
are called alternate Zs. 

Measure the angles 1, 2 
and calculate the size of 
Fig. 50. each of the rest. 


Note that in the above neither the corresponding nor 
the alternate Zs are equal. AB and CD move away 
from each other in the direction of B and D and move 
to meet each other in the direction of A and C. 


Thro’ 2 pts, P, Q in a st, line draw two st. lines CD, 
RS so that the corespond- 
ing Zs are equal. If one of 
the Zs be 60°, find thesize of 
each Z in the fig. 

Note (1).— When the cor- 
responding Zs are equal, RS. 
CD attempt to meet neither 
towards S,D nor towards 
R, Ciand ave said to be 
parallel (‘||’), 

Note (2).— When the st, 
dines are thus ||, the alternate Fig. 51. 
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eng les RQP, DPQ are equal,as also the angles QPC,. 
PQS. (Why ?) Also, Z SQP 
+ ZQPD = 180° (Why ?) 
= and Z RQP + Z CPQ= 
8 180°. (Why ?) 

The principle stated in 
note (1)above underlies the 
method of drawing paral- 
lels with the set squares in- 
dicated in Fg. 52 where PC 

Fig. 52. and TS are drawni|| to AB. 

Nore 1 :—In fig. 52 the || st. lines PC, AB, TS point 
to the same direction. 

Nore 2:—Thro’ the same pt. T only one || could 
be drawn to a st. line. 

EXERCISES. 


(47} Construct any triangle ABC. Through A draw PAQ || to 


i. Q 


~-~- 2 ~ wee e+ ae we = 


B Cc’ 
Fig. 53, Fig. 54, 
BC. Hence show that the 3 Zs of the A are together equal to 
180°. 

(48) Constructa A ABC. Produce BC to D. Thiough Cc 
draw CP || to BA. Hence show that the exterior angle ACD is 
equal to the sum of the two interior opposite Zs ABC, BAC, 
Verify your result by measurement. 
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(49) Draw any Z ABC. Within the angular space mark a point 
‘Q and draw QD, QH || to BA, BC respectively. Join BQ and 
produce it. Show that ZDQH = /ZABC. Verify your result 


‘by measurement. 


(50) Draw AB || to CD. Draw PQ, RS, LN L to AB, CD. 

A Pp ee 4H. pg. Draw other st. lines like 

OA, FH between the 

\|s. On measurement 

it will be found that the 

L distance is the short- 

C OTe S er Dest between the two || s. 

Fig. 55. Also note that (1) the 

distance between two ||s is the same throughout ; (2) if PQ is 

drawn |. to CD, it is also 1 to the || line AB ; and (3) ifa pt. 

moves so as to be always at the same distance NL from CD, 

its path must lie along one of the two ||s that could be drawn 
to CD at the given distance NL from it. 


(51) Draw two || s AB, CD and draw two other ||s PQ, NO 
cutting one another at V,R, 
‘S, U. The figure VRSU 
has its opp, sides || and is 
hence called a_parallelo- 
gram (|| '™). Measure the 
sides and angles of the || ™ 
and compare, It will be 
found that its off. sides 
areequal;itsopp. Zsare 
equal; two of tts Zs with 
a common arm are to- \ 
gether equal to two rt, 
Zs, Join the diagonals UR, Fig. 56. 
VS. Let them cut at T. On measurement, it will be seen that 
VT = 1S, TR = TU. The diagonals of a parallelogram bisect 
each other. 

(52) Construct a || ™ ABCD, having 

(2) AD= 3", DC = 4", AC = 6", 
(6) AD = 3//,DC = 4", ADC = 100°, 
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(c) AD=3cm., ZDAB = 108°, DB = 5cm. 


(dq) AC=4cm., DB =8cm., the angle bet. AC, DB 
= 41 degrees, 


(ec) ZDAC = 45°, ZADC = 34°, BC = 4cm. 


(53) Show that the following construction method may be used 
in drawing a || to a given st. line RS through a given point T :— 


With cent. T draw any arc RQ. With centre oe and with the 


same radius draw an arc Q! 


TH. Set off RQ = HT. See 
Join QT. Then QT is|} | , 
to RS. (Why ?) i a 
(54) Drawart. ZBAC. k fe 
In its angular space mark 25, ee See eee 


; > da 1H 
a point 2" from AB and \ ‘ » 
3" from AC. Fig. 57. 


(55) Draw PQ, XY so as to intersect atan Z of 75°. Mark 
4 pts. each of which is 2" from PQ and 2°5" from XY, Also, 
mark the points taking PQ, XY at rt Zs. 


(56) Draw ast. line PQ and mark a pt. X, 3cm. from it. 
Mark another point which is 4cm. from X and 4cm. from PQ. 


(57) Draw an ZPQR = 68°. Draw any A like PAB on AP, 
R 


Q ie BR’ OD ical 
Fig. 58, Fig a9, 


a segment of QP, Construct a A exactly equal to PAB but with 
its vertices lying on QR, QP, produced if necessary. 
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(58) Construct a quad]. ABCD with CD, BA parallel, BA = 
4cm., BC = 2cm., CD=65 cm., AD =29cm. Write down. 
the steps of your construction. (Refer to Fig. 59). 


(59) Construct a || ™ ABCD. with its sides each = 3 6 cm. and 
one Z = 54°. 

Join the diagonals and measure the /s at the point of their 
intersection. (Such a || ™ is called a rhombus. It may be 
seen that the diagonals of a rhombus biseot each other at right 
angles.) 

(60) Construct a rhombus with its?diagonals 6cm., -4 cm. 
Measure its sides and angles. 


(61) Draw any straight Iine AX end step off equal distances 
; AB, BC, CD,DE, etc., along 
it. Through the points 
A.B,C.D,E, draw ‘a’ series 
of parallels, Draw a few 
straight lines.to cut the 
parallels, taking some of 
them to pass through the 
points A,B,C, D, or E, 
some parallel to AX and 
some at random. Measure 
theintercepts made on each 
of these straight lines by 
the set of paralle!sand com- 
pare their lengths ? What 
result do you get? If a 
Fig, 60 set of parallels he 
drawn so as to make equal intercepts on one straight line, 
it will also make equal intercepts on any other straight line 
cutting the parallels. 


Note from the above fig, that ifin a LZ ACQ, B the middle 
point of one side AC and if BP be drawn || to another side CQ, 
to meet the third side in P, then P isthe middle point of AQ; 
and also that if, in a trapezium AQRS with AS, QR parallel, PT 
be drawn || to QR through the middle point P of AQ to meet SR 
in T, then T isthe middle point of SR, 


CHARTER V. 
RATIO AND PROPORTION. 


SECTION I, 
43. RATIO. 

Suppose A is worth Rs. 5,000 and-B; Rs. 2,000. Their 
fortunes may be compared by stating (1) that Ais 
worth Rs. 3,000 more than B, or (2) that A is 5 times 
as richas B. The former method is by subtraction 
and the latter by division. Similarly, B’s worth may 
be expressed.to be % of A’s.. When the relation 
between two /zke quantities is expressed by stating 
what multiple, part or parts one quantity is of another, 
the velation is called a ratio. 

In Fig. 61, the relation of AR to RB is that of 3 to 2. 


ar ar Aer a This statement is written as 


B AR: RB :: 3: 2and read 
Fig, Ai as AR Zs to RB as 3 2 fo 2. 
RY a3 


It means the same as —_— RE at Thus the ratio of a 


to ‘6’ isthe fraction ? ‘a’ and ‘3’ being called the 


terms of the ratio a: 5 and the rules applicable to frac- 
tions are also applicable to ratios, e,g.:— 


Ci A lalla poi ; similarly a:5 = (axu):(dxn) 


= (a+n):(6 +n). 
Hence, the value of a ratio would be unaltered if its 
terms be multiplied or divided by the same quantity. 
Comparison of Ratios:—Ratios may be com- 
pared just as fractions. 
G,M.—7 
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Ex. Which is the greater ratio 4:5 or 12:13? The 
question reduces to :—‘ Which is greater, : or = * 


Reducing to a common denominator 
A 2.52 52); 60 
MEN ie 5c ke Og 

. 12:13 Is greater than 4: 5. 

Equality of Ratios:—When two ratios are 
equal, the statement of equality is called a proportion 
and the four terms taken in order are said to be ~@ 
Proportion. Also in a proportion, e.g. 12:18 = 20: 
30, the product of the middle terms 18 and 20, which 
are called the means =that of the other terms 12 and 30, 
which are called the extremes, 

Conversely, if 2x = 3y, x:y = 3:2. 

EXERCISES. 
(1) ABCisa triangle and P is a pointin AB. PQ is drawn 


8 Cc 
Fig, 62. Fig. 63. 
parallel to BC. Verify by measurement if AP: PB = AQ: QC. 
AP : PQ = AB: BC. AQ: QP = AC : CB and AP: AQ = AB: 
AC, 

(2) Ina circle two chords AB. CD intersect at Q. Show by 
measurement that AQ: CQ = QD: QB and also that AQ X QB 
= CQ X<:OD, 

(3) Find the value of x below :— 

Rs. 4-8 as.: Rs. 13-8 as. = Stons: x. 
£8-14s, : 8x = 16 gallons: 334 gallons. 
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{4) Supply the missing terms below ;— 
( ): 5 mds. 4 viss = 8 Ibs. ; 16 lbs; 8 oz. 
Rs, 46-11 as.: ( )= £10-7s : £5-15s. 
(5) (a) 6:5; (6 + 2):(5 4 2); (6 — 2): (5 — 2). 
(b) 5:6; (5+ 2): (6 + 2); (5 — 2): (6 — 2). 
Arrange the above ratios in the ascending order of magnitude. 
(6) The rates of cycling of two persons A and B are as 8; 6. 
4A completes a journey in 4 hrs, In what time will B complete 
‘the same journey? (Assume that A bikes at 8x miles per hour). 
(7) The time taken by A to complete a journey : that taken 
‘by Bis as 4:3. A travels at 10 miles per hour. What is B’s rate 
-of travelling ? 


SECTION II. 
44. PROPORTION, DIRECT AND INVERSE. 
Quantities are of two kinds :—(1) Constants like 5, 8, 
‘etc., which are so called because they have a fixed 
value and (2) variables, e.g., the growth of a tree in 
inches, the price of ghee in rupees, etc., which are so 
called because they often change their values or vary. 
At times, quantities may vary simultaneously so as to 
have some relation between them, ¢.g., the price to be 
‘paid depending on the number of books to be bought 
or the number of days required to finish a work de- 
pending on the number of workmen employed, etc., as 
dn the following examples : — 
Ex. 1. Yi12 copies of a book cost Rs. 25, aid the 
price of 18 copies at the same rate. 
Method (i) Generally, the method of solution by 
Unitary Analysis is employed as follows :— 
I2 copies cost Rs. 25. 


2 
«+s I copy costs Rs, 2. 


«. I8 copies cost Rs. 8 x 18 or Rs. 373. 


fon 
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Method (ii) A practical use of the ratio may be 
made in working as follows :— 


° ° e e 18 
The no. of copies has increased in the ratio roe 


~. the price should increase in the ratio a 


~. the price required = Rs. 25 x as 


Similarly, in the case of 8 copies, the price should: 
decrease in the ratio Ss and is .. Rs, 25 xX ia -To: 
12 


what extent the number of copies increases or de- 
creases, to the same extent the price in rupees should 
increase or decrease, 

“. the price of copies varies directly as their number. 
or is said to be dzvectly proportional to it. 

. fe. 2. If4o men can dig a trench in 15 days, in: 
what time will 60 men beable to dig it, working at the 
same rate? 

Method (i) by Unitary Analysis :— 
40 men will take 15 days. 


ee Iman ” 40 X 15 days. 
¢ 60 men ” eee days. 


It maybe easily seen that if the number of workmen. 
be doubled the time in days would be reduced to , 
also that ifthe number of workmen be reduced to }, 
the number of days required would become fourfold 
and that if one of the two variables becomes ‘ x’ times 
its previous value, the other would be reduced to 


os of its:value. 
a. a 
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Method (ii) by the use ofa multiplying ratio :— 
The no. of men has increased in the ratio $2. 

“. the no. of days should decrease in the ratio 43. 
“. theno. of days required = 15 x #$ or 10. 


Similarly, if 30 men be employed, the no. of days 
should increase inthe ratio 42 and is .. 15 x 42 or 20. 


In the above example the no. of days varies in- 
versely as the no. of men and is said to be mversely 
hroportional to it. 

EXERCISES. . 

(8) lf 1 mess in a hotel for 16 days andam charged Rs. 6} for 
the period, calculate the charge for 65 days at the same rate. 

(9) Just when the shadow of a man, 5 ft. 3 in. tall, is 8 ft. that 
otf a cocoanut tree = 44 ft., calculate the height of the tree 
Also, find the length of shadow then cast bya building 84 ft. 
high. 

(10) A man’s monthly salary ie Rs. 133-5-4. Find his annuak 

(11) The height of a boy was measured on his 12th and 16th 
birth-days and was found to be 4 ft. 4 in. and 5 ft. 3 in. 
ceepectively Test whether the height is proportional to the age. 

(12) A motor leavesP at 10a.m., reaches S 6 miles away at 
10-15 a.m, waite there for 20 minutes and then leaves for C, 20 
miles away at the same rate. When will it reach C? 

(13) A boy eaves 6 as. per week out of his pocket-money and 
deposits it in the Savings Bank. How much will he have saved at 


the end of a year? 
(14) Walking at my usual rate! could reach school from my 


house just in time. Walking at 5 of my usual rate, | reach it 


15 min. late. What is the usua! time] take to reach school from 
any house? 

(15) By travelling in a train moving at 15 miles per hour, 
1 complete a journey in 10 hrs. What time would the same 
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journey take if I travel in a train moving at the rate of 20 miles. 
per hour? 

(16) From a bar of gold 12 pairs of bangles, each pair weigh- 
ing 12 sovereigns, could be made. Find the weight of a bangle 
when 36 bangles are made out of the bar. Also, find how many 
bangles, each weighing 8 sovereigns, could be made from. the: 
same quantity of gold. 

(17) From a roll of carpet, 27 pieces, each 5 cubits long, could’ 
be cut. How many pieces, 9 cubits long, could be cut from the: 
same roll ? : 

(18) Show that a speed of 60 miles per hour = that of 88 ft. 
per second 

(19) Ican walk fromySaidapet to Chembrambakam in 3 hrs, 
30 min, Starting from Saidapet I walked for an hour along the- 
road to Chembrambakam.”. Then a friend took me in his coach 
to Chembrambakam. Thus my journey occupied 2 hrs. 30 min. 
How many hours’ drive is Chembrambakam from Saidapet by- 
the above coach ? 


Ex. 3. 120 men take 15 days to build a fortification: 
wall 20 ft. high. How many days will 80 men take to: 
build a similar wall but twice as long and 24 ft. high? 


(Assume that each man works at the same rate daily). 
(a) Length of the second wall = twice that of the 


first. 
.. No, of days should be twice or 15 x 2, z.¢., 30. 


(6) The height is 34 times as large. 

<. No. of days = 30 X 33 = 36. 

(ec) No. of men is reduced to 355. 

.. No. of days should increase in the 


ratio 13° and = 30 X 120 or 54. 


(20) 4 cows give 72 measures of milk in 12 days. If I require 
900 measures of milk to be given in 6 days, how many such cows 


should be had ? 
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(21) If ten men earn Rs. 10 each per month, how much will 
they have earned at the end of 13 years? 

(22) My bulls will plough 25 acres in 40 days, working 6 hrs. 
per day. In how many days will they plough 55 acres working 
8 hrs. a day? 

(23) When milk sells at 3 measuresa Re, the monthly cost of 
feeding 4 infants with milk is Rs. 15. Find the annual cost of 

eeding 6 infants with milk when it sells at 4 measures a Re. 

(24) A besieged garrison of 1400 men have provisions for 6 
weeks at 12 oz. per man per diem. Three weeks hence, 280: 
more men come and join. Thenceforward, each man is allowed 

10 oz. per diem. How long will the provisions last from the Gate 
of their joining ? . 

(25) A vessel when half full of ghee weighs 2 viss 10 palamse. 
When it is three-quarters full of the same kind of ghee, it weighs 
2 viss 35 palams. What would be the weight of the vessel when 
empty? What weight of ghee can the whole vessel hold ? 

(26) The cost of printing a notice consists at (1) a fixed charge 
for setting up the type, independent of the no. of copies printed. 
and (2) a charge for printing and paper proportional to the num- 
ber of copies printed. It costs Rs. 3 for printing 300 copies and 
Rs. 4-4as, for printing 600 copies. Reckon the cost of printing 
570 copies. 

(27) While carrying luggage by a train, a fixed no. of seers is 
allowed free of charge and the rest is charged at a certain rate 
per maund. For a journey of 127 miles, | paid Rs. 3-3 as. for 10 
mds. and my friend Rs. 6-6 as. for 19 mds. Find the rate charged 
per maund of excess luggage. 

(28) The illumination from a light ‘L’ varies inversely as the 
square of the distance. An object ‘O’ is at a distance of 6 ft. 
from the light ‘L’. If the illumination at ‘O’ is to be reduced to 
4 of what it is in that position, how far from ‘L’ should ‘O’, be 
placed ? 

(29) The cost of constructing a roadway 17 miles long, and 16 
feet wide = Rs. 54,400. Find the cost of constructing a like 
roadway 22 miles Jong and 30 ft. wide when materials are twice 

as costly and the conditions of labour, etc., are unaltered. 
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SECTION III. 
45, PROPORTIONAL DIVISION. 


AP isa st. line divided into 8 equal parts. 
AR contains 5 and RP 3 oftheparts. If AR 
is 5, RP is 3. 

CRATE 18 OS 

vi Rpt Poe 
AP is hence divided at R in the ratio 5: 3. 
Similarly AP may be said to be divided at 


R and S in the ratio 5: 2:1, 


When AR: RP = 5:3, AR = 5 of 
ete 5 + 3) 
AP (Why ?) 
When AR: RS: SP=5:2:1, AR= >_>. 
Fig. 64. (5t2+1) 


of AP, (Why ?) 

Suppose AP represent Rs, 1,000; what does AR re- 
present, if AR: RP = 5:3? 

AR represents 5 of Rs. 1000 or 2 of Rs. 1,000 


(5 + 3) 
of Rs. 625. 
Similarly RP represents § of Rs. 1,000 and RS 2 of 
Rs. 1,000. 


EXERCISES. 
(30) Ast. line 9'6"long is divided in the ratio 5:7. Find 
the length of each part. 


(31) Ast. line AB is divided at C such that AC:CB =5:8. 
What fraction of AB is BC ? 


(32) Divide Rs. 3,850 between two brothers in the ratio 4: 3. 


(33) The gold mohur consists of pure gold and alloy in the 
ratio 22; 2. Find how many mohurs’ weight of pure gold is 
used in coining a million mohurs. 


DN 
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(34) Two persons start a business concern with capitals of 
‘Rs 5,000 and Rs. 6,500 respectively. The agreement is that 3 of 
the total profits shall be divided equally between them and the 
balance be divided in proportion to the capitals invested by them. 
If the total profits amount to Rs. 1,035, find each man’s share. 


(35) Chalk consists of lime and carbonic acid gas in the ratio 
14:11. On strongly heating chalk carbonic acid gas goes 
away and lime alone remains. How much of lime can thus be 
-obtained by heating 6 tons of chalk? 


(36) A rectangular field requires 250 yds. of fencing, Its 
sides are in the ratio 5: 3. What is the length of each side ? 


(37) If in fig. 64 AP represents 2888 miles, find the distances 
represented by AR, RS and SP. 

The question is the same as dividing 2888 in the ratio 5: 2: 1. 
SeEeT of 2888 miles or 1805 miles. RS 
represents ? of 2888 miles or 722 miles and SP # of 2888 miles or 
361 miles. 

(38) A straight line 36 cm. long is divided into four parts in 
the ratio 2:3:5:8. Find the length of each part. 


AR represents 


(39) A bell is composed of copper, zinc and lead in the ratio 
9:5:2 by weight. Ifthe weight of the bell is 35 lbs.. find the 
weight of each metal used. 

(40) A maximum of 60 marks is allotted among the five ques- 
tions of a question paper in the ratio6:2:3:4:5. Find the 
marks allotted to each question. 

(41) A sweetmeat consists of sugar, wheat-flour and ghee in 
the ratio 4; 1: 4 by weight. How much of each ingredient 
is contained in 52 seers of sweetmeat ? 

[Note :—4:l: 4 = 4X; 1X«: 3} X x, where ‘ x’ is any 
number, not acipher, and hence §: 1: § may be expressed so as 
to have whole numbers as its terms. ] 

(42) Fresh-water pipes have to be newly opened inthree 
wards A, Band C ofa Municipality, If the population in A, B 
and C be 1500, 2000 and 2500 respectively, and if an expendi- 


ad 
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ture of Rs. 10,800 has to be met for the purpose by A, B and 


C in the ratio of their population, find how much should be 
contributed by each ward. 


(43) In a District Board Railway the annual receipts amount 
to Rs. 2,60,000. The receipts per mile got from passengers = 
Rs. 654 and those from goods = Rs, 646, Find the total annual 


receipts from passengers and from goods, 


(44) The cost of maintaining a motor car consists of the items: 
pay to the chauffeur, repairs and petrol. in the ratio 8:3: err 
the yearly expenditure comes to Rs. 2,860, find how much on 
the average has to be spent on each item per month. 


A VR B 
Fig. 65. 
(45) Divide a straight line AB in the ratio 5: 3. 


{Draw AC making an angle with AB. Along AC step off 8 
equal lengths and let AS contain 4 of them, SP 1 and PQ 3. 
Join QB. Draw PR and SV parallel to QB. 

Then AR: RB = 5: 3 
and AV: VR:RB: = 4; 1: 3,] 


(46) Show how you would produce a straight line AB to C 
such that AC : CB = 5: 3. 


(Note that when a point C taken in a st. line AB divides it 
intotwo segments AC, CB in a given ratio. AB is said to be 
divided internally at C in the giver ratio. When the point C 


LA 
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is taken in AB produced so that AC and CB areinthe given. 
ratio, AB is said to be divided externa/ly in the given ratio. ] 


Ss H 
Fig, 66, 
(47) SH represents the sum of the three sides of a triangle- 


which are in the ratio 4:3: 3. Construct the triangle. Measure 
the length of each side and verify your result by calculation. 


(48) Divide Rs. 45,000 among three persons A, B and C ac. 
that A’s share is half as much again as B’s and B’s is half as much. 
asC’s. (Note that A’s share: B’s = 14:1 and B’s: C’s = 4: 1). 


(49) The butter brought by a Kannadian consists of 2 parts of 
wheat flour to every 5 parts of pure butter. Whenhe measures 
it he manages to mix | part of buttermilk with every 10 parts of 
the butter. Find the quantity of genuine butter in one measure 
of butter brought from him. 


(50) Butter sold by a woman in the street consists of pure- 
butter and rice flour in the ratio5:1. If one measure of pure 
butter yields 4 measure of good ghee and rice flour subsides after - 
boiling, find how many measures of good ghee could be got from 
two measures of butter sold in the street. 


(51) Two alloys are composed of copper, tin and zinc in the 
following ratios by weight:—10: 3:3 in the first and 9;2:1in 
the second. These alloys are fused together in equal quantities- 
by weight. Find the ratio of copper, tin and zinc in the resulting 
alloy. 

(52) A vessel which could just hold 28 measures is filled with 
a mixture containing ghee and oil in the ratio5: 2. From the 
vessel 10 measures of the mixture are taken away and the vessel 
is then filled with oil, Find the ratio of oil to ghee in the vessel: 
then. 

(53) B, Sand N openeda Bank. B advanced Rs. 10,000 and 
after 6 months invested another Rs. 10,000. S advanced Rs. 50,000 
and after 5 months another Rs. 50,000. Nadvanced Rs 30.000' 
and after 3 months withdrew Rs. 20,000. Ifthe annual profite- 


. 
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amount to Rs. 26,200, how much should B, S, and N receiver 
assuming that the profits are to be divided in the ratio of the 
capitals invested. 

[Note :—Investing Rs. ‘ x’ for ‘ y’ months=investing Rs * X » 
‘€or 1 month.] 

(54) Stracey and David own 280 and 350 acres of tea planta- 
‘tions. They unite their plantation grounds, taking at the same 
‘time an additional partner Palman, who pays them Rs. 1,05, 000 
on the understanding that a third portion of the plantation shall 
in future belong to each. How much out of Rs. 1,05, c00 should 
each of Stracey and David receive ? 


(55) Our district contains a population of 2,189,775. The 
‘number of literates for every 1000 of illiterates is 455. Also, 
-chere are 60 male literates for every 26 female literates. Calculate 
‘the number of female literates in the district. 


CHAPFER#VE: 


AVERAGES. 
46. Suppose a man’s earnings to be as follows :— 
January Rs. roo, July Rs. 120. 
February ,, 180. August »» 100. 
March ,, 90, September ,, 140. 
April sy 20% October’ _,, 120. 
May 1 ae. November ,, 100. 
June et 170s December ,, 130. 


Then a general idea of his monthly earnings may be 
formed by finding the average of the above, vzz., by- 
dividing the total earnings by 12, the number of 
months. 

The man’s’average earnings may hence be calculated 
to be Rs, 100 a month. 

Rs. too is the arithmetic mean or the average per 
month of the earnings above shown. ' [Note that ¢hzs 
mean lies between the greatest and least of the monthly 
earning s.| 

The average per monthfof the earnings for 12 months 

_. the sum ofall the earnings 
12 

-. The sum of all the earnings = 12 times the- 
average, 

£x. 1. The average of two numbers = 18. One of. 
them is 12. Find the other. 

The sum of the numbers = 2 x 18 = 36, 

One of them = 12. 

-.’ the other = (36 — 12) 

= 24. 
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Ex. 2. The average of 18 numbers=12 and that of 
17 ofthem = 9. Calculate the 18h number, 


The sum of 18 numbers = 18 x 12 = 216. 


The sum of 17 of them = 17 X 9 = 153: 

°. The eighteenth number = 216 — 153 or 63. 

Ex. 3 The marks obtained by a pupil ih Ele. 
“Mathematics for the six terms of his S.S.L. C. course 
are 303 423 72; 80; 70 and 44 respectively. Find how 
-much he has scored on the average per term. 

Instead of adding all the marks and dividing by 6, 
the following method may be adopted :— 

From a glance, presume that 60 may be near the 
-average. Then, taking the marks in order, find how 

far this ‘frial’ average is greater or less than each 
mark given above and take the algebraic sum of the 
difference as follows :— 
30 = 60 — 30; 
42 = 60—78;|— 30 — 18 = — 48; 
72 = 60 + 72;|— 48 + 12 = — 36; 
80 = 60 + 20;|— 36 + 20 = — 16; 
70 = 60 + 70; —16+ I0o=— 6; 
44: = 60 — 16;|— O6— 16 = — 22. 
Divide this algebraic sum — 22 by 6 and add the 
quotient — 3; to the ‘trial’ average 60. The result 
gives the true average to be 60 — 35 or 563. 
(Practically, the true average to the nearest unit 
would suffice). 
EXERCISES. 

(1) (a) The average of 11, 12 and xis 14, Find ‘ x.’ 

(b) In 12 successive months the rainfall in a village was 
a'yi, 2:57, 15", 15/, 12, Bal, 24, WB, 16, D8, “Ber 
and ‘6//. Calculate the average monthly rainfall during the year, 


~~ 


CHAP. VI.] AVERAGES. 111i 


(2) The following table gives the runs of three batsmen of our 
-school team in five cricket matches :— 


Krishnaswami. Ranganathan. Subramanian, 


Match I 100 88 44 
i II 72 44 142 
Pere |) 18 44 0 
IV i28 78 100 
om V 10 81 48 


Find the average number of runs scored by each per match. 
Tf a prize is to be given to that batsman whose average score is 
the highest, find to whom it should be given. 

(3) Six pupils appear from a school for Algebra and Geometry 
in the S. S.L. C. public examination. Their marks are 80, 10, 
‘25. 47, 88 and 68 respectively. Calculate the school average in 
that subject in the examination. How many boys are above the 
school average and how many are below the average ? 


(4) The marks got by a boy in English in Forms IV, V and VI 


are as follows :— 


Long Term. Short Term. 
Form IV 56°/, 48°], 
a Vv 45°], 60°/, 
7) Vi 48°/, 86°/, 


if the final marks awarded to him by the school be the average 
of the entries made above, find, to the nearest unit, the final 
-marks awarded to him by the school. 


(5) tn Form VI of our school there are two sections. Section 
A contains 35 boys and Section B 30 boys. Theclass average in 
English in Section A is 40°/9 and that in Section B is 44°/,. Find 
the average percentage in English for the whole of Form VI. 
(Answer to the nearest unit.) 

(6) You have to revise your lessons for an examination and 
have only a fortnight’s holiday before you. Devoting 2 hours 
per day you can revise the A group subjects in 20 days. At 3 
hours a day you can finish the B group subjects in 10 days. And 
the other subjects you can finish in 7 days if you work an hour a 
day. How many hours on the average should you work a day, if 
you want to revise all your lessons within the holidays available. 
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(7) Ina school there are 400 boys of whom 105 are in Forms 
IV, V, VI and pay a school-fee of Rs. 5-4 as. each per instalment, 
205 are in Forms I, Il, Ill and pay Rs. 2-12 as..each per instalment 
and the rest are in the lower classes and pay Re. 1-4 as. each per 
instalment. Find the average fee income got by the school per 
boy per instalment. If fees be collected only for 8 instalments 
during the year, find the average fee income got by the school 
per month. 

(8) There are 12 peons in a college. The average monthly pay 
per peon is Rs. 9, that of the first three is Rs, 10 and that of the 
next seven is Rs. 94. The eleventh peon is paid Rs. 6 per month. 
Find the pay of the 12th peon. ° 

(9) The average daily attendance in a theatre ist the Ayst three 
days of a week is 395 and that for the next 4 days is 500. Find 
the total attendance for the whole week and also the average daily 
attendance for the week. i Pes ; 

(10) In 1918 the number of deaths due to Pa as 
follows in a certain town :—January 29, February 12 arch 7, 
April 0, May 18, June 45, July 37, August 27, September 19, 
October 36, November 17. The number of deaths im December 
is forgotten but the average number of deaths per month is re- 
membered to be 25. Find the number of deaths by influenza in 
December 1918. 

{11) A-class of 15 boys sat for an examination. The first boy 
got 57 marks. But, while transferring the marks from the 
answer-book to the marks-register, his marks were entered as 87 
by mistake The class average as shown by the marks-register was 
' 47. Calculate the actual class-average. 


(12) Name of Taluk Its area in Its population in 
: square miles. hundreds. ¢ 

A 843 4480 

B 484 2884 

c 546 1240 


Find the average population per square mile in each Taluk. 
(Answer to the nearest unit) and hence find which is the most 
thickly-populated Taluk. 
(13) I went to market, bought 500 cocoanuts at Rs. 3-8 per 
hundred, 1600 at Rs. 32 per 1000, 120 at 6 as. per dozen end sold 
them at I anna per cocoanut. Find my average gain percoeccanat. 


4 
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(14) Ina year, the average land-tax per acre of cultivable area 
was as follows in four districts :— 


District. — Average land-tax per acre. 
A Rs. 12 
B ‘ ere (1 
Cc Peers 
D / ” 6 


while the cultivable areas in them expressed in milllons of square 
miles were as follows :— 


A, 5°55; B, 5°45; C, 4°01; and D, 2°49. Find the average land-tax 


per acre of cultivable area in all the four districts taken together. 


(15) A hoase is let for only ‘x’ months in the year and for the 
remaining months it is vacant. Also, during the period it is let out, 
no rent could be recovered from the tenant for ‘y’ months. If the 
house-owner realised a monthly rent of Rs. ‘2’ on the average, find 
the monthly rent he charged for the house. Verify your result by 
putting x = 8, y = 2, z = 10, 

(16) The total area of wet lands fed by a channel = 6750 acres 
and the produce per acre is 14 kalams of paddy. Of this total 
area, 2750 acres are first class lands and yield 21 kalams of paddy 
per acre. What is the average yield per acre on the rest of the 
lands ? 

(17) The average sale-proceeds of Messrs. W. L. & Co. 
amounted to Rs. 21,000 per month in 1912, to Rs. 6,000 
more a month in 1913 and to Rs. 4,500 less a month in 1914. 
Calculate the average monthly sale for all the three years put 
together. 

(18) During the first °° hours of a journey the average 
speed of a train was 15 miles an hour and that during the frst 
(1—4) hours was 14 miles an hour, Find the average speed of the 
train during the remaining 4 hours. 


(19) The leave allowances given to an officer on furlough 
amount to half his average salary during the three years preceding 
the furlough. An officer was on furlough from 16-4-17 and his 
salary for the preceding years was as follows :— 

From 1-4-14 to 31-8-15 Rs. 450 a month. 
», 1-9-15 to 30-4.16 Rs. 500 
ss i dee-16 to 31-12-16" Ra, 600 i 
d (4el-17 to 15-4217" Rs. 750 4 


G.M—8 
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Calculate the monthly leave allowances he may be entitled to. 


(20) Find the arithmetical mean of the following :— 
— 6and + 10, —15 — 12 and + 20. 


(21) Verify if the straight line joining the middle points of the 
oblique sides of a trapezium is ths arithmetical mean of the 


parallel sides. 


(22) The following extract taken from an S.1. R. Time-table 
gives the times of arrival and departure of certain passenger trains 


from Shencottah to Maniyachi :— 


3 

OG 
3 3 Stations. No. 148 
=v P. 

o faa) 

a 

Miles. H. M, 

495 Shencottah ate F 3— 0 
467 Ambasamudram iD oan 
445 TinnevellyBridge {5 834 
427 Maniyachi “nd 9—45 


No. 60 No. 76 
P. 


H. M. 
8—28 
10—20 
10—28 
11—56 
12—20 
13—30 


H. M. 
15—30 
17—26 
17—34 
19—12 
19—42 
20—50 


Find the mcan speed of each train, calculated on the time it is 


in motion from Shencottah to Maniyachi. 


CHAPTER VII. 
PERCENTAGE. 

47. To compare the fractions 2 and 2 we reduce 
them to a common denominator. We may also reduce 
them to the same denominator 100 in all cases. Thus 
2 = 42 and 3 = 75. The fractions are then 
5 100 4 100 
expressed as percentages. 

In a town the number of school-boys increased in 
‘one year from 450 to 630. During the same year the 
number of school-boys increased from 500 to 650 in 
another town. The rate of increase in the first town is 
180 40 


or *~ and that in the second is 19° or 3°. The 
450 100 500 ~=100 


mo. of school-boys therefore increased more rapidly im 
the first town than in the second. Thus the rates of 
increase may be compared by expressing them as a 
percentage, 7.¢., as a fraction with denominator roo, 
4° may otherwise be written as 40 per cent. or 40°%/, 
IOO 

(Read forty per cent.) The numerator in the fraction 
expressing the percentage gives us the sate per cent. 


£x. 1. Convert > as a percentage. 


5, 
16 
Then x = », X 100 = 317 OFr 31°25. 


a 
Assume — = 
100 


2D = 3U25 = 31-95 per cent. 


16 100 
Ex, 2. Convert 25 °/, into a vulgar fraction, 
25 I 
By Shed Ot iy Bs 2 eS 
a le 100 4 


Similarly, 50 °/o = 4 and 75 °%/, = 3. 


f , ‘ 
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EXERCISES. 


1. Out of a total of 60 marks in an examination a boy scored 
42. What per cent, ofthe total did he score? 
5 x 


ye é = i00 Find the value of x. 


3. . The number of houses in my village was 75 last year This: 
year itis 72. Find the percentage of decrease. 


4. The population of our town was 2500 in 1901 and 2697 in. 
1911, What is the percentage of increase? 


5. Out of 1250 candidates that appeared for an examination 
15 passed in the Ist class, 650 in the 2nd class and the rest failed. 
Find the percentage of failures. 


“ 6. Ina question paper 15 questions are given. Full marks: 
are awarded tor answering 4 of the paper. A boy works 9 
questions correct. What per cent. of the maximum may he expect 
to score ? 


y 7. An agriculturist has wet lands worth Rs. 12,500 from which 
he gets an annual income of Rs. 800. A money-lender starts: 
business with Rs. 5000 and gets Rs. 400 yearly. Who gets a 
greater rate of return for his money ? 


8. In which of the following is the rate of profit greatest ?— 

(a) A cloth merchant invests Rs, 900 and gets a profit of 
Rs. 100 per year. 

(b) A shepherd buys milch-cows for Rs. 275 and earns a 
net income of Rs. 15 per month. 


(c) A rice merchant invests Rs. 300 and gains Rs. 50 for a 

year. 
/ 9. The population of the Tinnevelly District was 1,976 900 in 
1901 and 2,096,950 in 1902, while that of the Trichinopoly District 
was 1,865,800 in 1901 and 1,985,002 in 1902. Find in which 
district the population has increased ata graater rate. 

10. One boy measures a line 7'5" long and reads the length 
to be 7°6".” Another boy measures another line 4°5"' long and 
reads its length as 4°55". Find the percentage of error committed 
by each boy. Which of them has committed a greater percentage 
of error? 
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J 1. My weight was 120 lbs. and my friend’s weight 130 Ibs, 
‘last New Year's Day. This New Year's Day my weight is 136 lbs. 
-and my friend’s 148 Ibs. Reckon whose weight has increased at 
-@ greater percentage. 

Ex. 3. The price of a mosquito-netis now 15 °/. less 
than what it was last year. The current price is 

Rs. 4-4.as, Find what its price was last year, 


Let Rs « = the price of the net last year, 


Then 4} =z —=3 L. 
ae ON ¢= 17 
100 4 


.. Last year the price of the net was Rs, 5. 


[Note the following working if the current price be 
-given to be 15 % greater than the price last year: — 


1 15 LES 
i= Sy “e 
5 Beran 100 100 
ie II5% Mi x Ioo, 
4 
ip wen 22 y 100. 
4 1 


Similarly, if Rs. 4; was obtained by selling an article 
ata gain of 15°/, on its cost, the cost price = Rs. 47 x 
100 If Rs. 43 represented the sale price at a loss of 
r15° 
5 °/) on the cost, the cost price = Rs. 47 x —— | . 


a 
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12, If the price of teak now is 30 °/. more than what it was- 
last year and if the current price of a teak beam be Rs. 45-8, 
find what it would have cost last year. 

13. The price of ghee was 2 as. per ollock 25 years ago. Now 
it is 8 as. per ollock. How much per cent. has the price risen ? 

14. Ina school, only 370 pupils pay full fees. They form 
92:5 °/, of the total strength. What is the total number of pupils- 
in the school. 

15. A fountain pen which was selling at Rs. 7-14as two years. 
ago is now selling at Rs. 5-4as. Find by how much °/, the price 
has been reduced and to what °/, it is reduced. 

16. Ina clearance sale the prices have been reduced by 15°/o. 
(a) If a clock was selling at Rs. 15 before reduction, find its price 
in the clea rance sale. (b) If the price of a doll was Rs. 17 in the 
clearance sale, find its price before reduction. 


A 7. A firm manufactures 1000 sheetswf paper et a cost of 
Rs. 5. It sells the paper toa wholesale dealer at a gain of 10°/o. 
The wholesale dealer sells the paper ata gain of 25°/,. If the 
retailer sells the paper at 4 as, per quire, find his gain per cent. 


(Note that gain or loss is calculated on the cost of the paper to the. 
dealer). 

18. Ifa cycle manufacturer makesa profit of 20 °/,, the whole- 
sale dealer a profit of 25.°/,, and the retail shop-keeper a profit of 
20 °/,, what was the cost of manufacture of a cycle sold by a retail" 
dealer for Rs. 225 ? 

19. A clock was bought by A. Hesolditto B at a loss of 
10 °/,. B sold it to C at a loss of 15 °/,. If C paid Rs. 19-2 as. 
for it, how much did it cost A ? 


20. The following statistics refer to a district :— 


a. (d) (c) 
Population of Scholars Percentage 
school-age. in schools. of (b) to (a) 
Males 105846 ( ) 
Females ( ) 7391 pt ) 
Total 210901 ( ) 95 


Fill up the missing columns above. 


[ Answer to the nearest unit. ] 
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21. The following table shows the value of the imports into 
India of the articles specified therein during May 1914 and the 
increase or decrease per cent.:on the figures for the corresponding 
month of the previous year :— 


Articles. May 1914 Increase plus, decrease 
cwt. minus. May 1913. 
Cotton, raw 1,838, 900 + 12°8 per cent. 
Wheat 3,837,695 — 47'6 ee 
Rice 2,418, 273 + 25:1 # 
Linseed L207, has: — 27°1 ae 
Jute 488,152 aa eatin 
Tea 61,483 + 20°6 & 


Find how much of each of the above articles was imported 
during May 1913, 

22. Inacertain Talug, 5°/, of the gross land revenue was 
remitted in consequence of adrought, 10 °/,. of the remainder was. 
not collected during the year and after deducting from the annual 
collections 5°/,. as cost of collecting, the net proceeds remaining 
were Rs. 4,87,350. What was the gross land revenue ? 

23. Messrs, Tawker & Sons allow their customers 10 °/, 
discount on their list prices and a further discount of 10 °/, on this. 
reduced price for cash paid at least within two months after 
purchase. (a) A customer bought from the Company jewels worth 
Rs. 25,000 according to the price list, gave Rs. 15,000 in a month's 
time and cleared the dues a month after. What should he then 
pay the company ? (b) Another customer bought a nose-screw 
from the company and paid Rs. 162 cash. Find its list price. 

24. One year the birth-rate of monkeys ina jungle was 15°/, 
and the death-rate 8‘5°/., The percentage of monkeys leaving 
the jungle was 8 and thst of monkeys coming in was 7. At the 
end of the year there were 738,500 monkeys in the jungle. Find 
the number of monkeys in it at the beginning of the year, 

25. Acclerk’s pay is Rs. 20 per month. Monthly, he has to 
spend Rs. 12 for rice, Rs. 5 for house-rent, Re. 1-4 as- for oil, 
Re. 1 for milk and Rs, 5-12 as, for other expenses. What per 
cent. of his pay does he spend on each item of expenditure and 
what percent. of his expenditure does he incur as debt ? 


- 
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26. Inamonthaman earned Rs. 450 and spent Rs. 300. 
Next month his earnings increased by [2 °/,, and his expenditure 
by 15°/>. By what per cent will his savings increase. 

27. Acertain press publishes and sells a certain text-book on 
these terms;— To a professional book-seller 10°/, discount and 
one extra-copy gratis for 12 bought at a time. The price of a copy 
is labelled as Re. 1, A book-seller buys copies on these terms and 
sells at Re. 1-2 as. per copy. Find the percentage of his gain. 

[ Assume that copies are bought only in dozens. ] | 

28. A rice merchant bought 2 kinds of rice: Istclass Nellore 
rice at Rs. 10 a bagand 2nd class rice at Rs. 9-5-4a bag. He 
mixed them go that only 40 °/, of the mixture was Ist class rice. 
If he sold the mixture at Rs. 12m bag, find his gain per cent. 

29. From a vessel containing 15 measures of spirit. 2 measures 
are taken and replaced by water, From the mixture 2 measures 
are again taken and replaced by water. Find the percentage of 
water in the final mixture. 

30. A merchant bought coffee seed at Re. 1-12 as. a viss and 
sold them at Re. 1-12 as.per measure. He assumed that a measure 
of coffee-seed weighed $ of a viss; whereas, in reality, it weighed 
$ ofa viss. What profit per cent. did he think he would make 
and what profit per cent. did he actually make ? 


31. Thespeed of a motor-car is 75°/; more than that of a 
cycle. If travelling be done by the motor instead of by the cycle, 
by how much per cent. is the time of travelling reduced ? 

32. A Kashmere shawl costs: 11°25 °/,; more thana similar 
German shawl but lasts 334 °/, longer. Which would be more 
economical to buy, cost and durability being considered ? 

$3. A chatram is run onthe hospitality of four landlords A. 
B, Cand D. A allows it 12 °/, of his income, B, 10 °/,, C5 °/,, 
and D 15°/, of his income. {f B earns 10 °/, more than A, A 20°/, 
less than C, and C 10 °/, more than D, andD earns Rs 1,250 a 
month, how much does the chatram get every month ? 

34 The sum for which one contractor offered to do a work 
was 4 °/, greater than the sum for which another contractor 
offered to do the same work. The former's estimate of the cost 
was § °/, greater than the latter's estimate and the latter expected 
to gain 25°/,. What per cent. did the former estimate to gain ? 


I 


oy e ° 
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35. If 'f”’ is increased to ‘t’, by how much per cent. is it 


“increased ? If ‘” is ‘g’ per cent. less than ‘¢’, by what must 
‘p" be multiplied to get ‘4°? 


36. In an examination a boy's marks are as follows :— 


Maximum Marks scored 
for the subject. by the boy. 
English 75 40 
Mathematics 80 45 
History 60 33 
Vernacular 50 44 


In which subject has he done best and in which worst ? 

37. An increase inthe price of coffee reduces the quantity 
that could be got for the same amount to 80 p.c. What is the 
percentage of increase in the price ? 

38. A reduction in the price of sugar increases the quantity 
got for the same amount by 20°/5. By how much per cent. is the 


price reduced ? 


CHAPTER VIII. 
AREAS OF SIMPLE RECTILINEAR FIGURES. 
SECTION I, 
The Rectangle. 


48. The rectangle ABCD in fig. 67 is 5 units long and’ 
. 3 units broad. It contains 3. 
rows of 5 square units each. 
Its area is hence 3X5 or 15. 
square units. 
If AB = 2’, AD = 8", the 
area of the rectangle 


Cc ‘ 
Fig. 67. = ‘*) & 6 "sqaanei 
If ‘ A’ represents the area in sq. ins. 


a me eda. 
A= /xi,l= >; andé= im 


If}A = 30, 7 = 6, then d = = or 5. 


The above principle is involved in constructing the 
tables of square measure (Refer to Appendix). 


(Distinguish between ‘5 zs. square’ and ‘5 sq. ins. 
Any kind of figure may have an area of 5 sq.ins. but 
a fig. 5 ins. square should bea square, each side of 
which is 5 ins. and whose area = 25 sq. ins.] 


In the metric measures of area, 1 sq. metre=100 sq. 
decimetres, sq. dm.=100 sq. cm., and 1 sq. cm. =100 
sq. mm. 


” 
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The unit of metric land-measure is the Ave (=a Dm. 
sq.) which contains 100 sq.m, One Hectare = 100: 


Ares, and one centi-Are = Are. 
fore) 


EXERCISES. 


1. How will you find the area of your class-room? If the 
floor is 25 ft. by 15 ft., find its area. 


2. Fill up the vacant columns in the following :— 


Length of Its Its 
rectangle. breadth. area. 
26'6"' 12! a 
{ ) 8 chains 8 acres 
6 yds. ( ) 198 sq. ft. 
( ) 12°75 chains 20 acres 40 cents. 
18’9"' ( ) 187 sq. ft. 72 sq. ins. 
80 yds. ( ) l acre. 


3. A railway lineis 11 miles long and 70 ft. wide. How 
many acres of land does it cover ? 


4. Draw on squared paper the plan of a rectangular field 2°5- 
chains long and 1'7 chains broad. What scale do you adopt? 
What area in the plan represents the field ? What actual area is- 
represented in the plan by 1 sq. inch? 


5. Ina plan 100 yds. occupy 1 inch. What will be the area: 
in the plan of an estate containing 250 acres ? 


[If a plan is drawn to a scale of 1 inch to 100 yds., any line in. 
the plan is 365-100 of its real length. This fraction is called the 
Representative Fraction (R.F.) of the plan] 


6. The sides of a rectangle are thrice the corresponding 
sides ef another rectangle. If the area of the first be 43 sq. ins, 
find the area of the second. 


¥ 
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7. _Find the areas of India, Australia and Ceylon by placing 
.area paper over the respective maps in your atlas. Calculate 
.from the scale given, the R. F. of the maps. 


8. Measure the dimensions of a rectangular sheet of paper in 
-inchesandincm. Hence find the number of sq. cm.in asq- 
inch. 


9. Find the actual areas of the figures whose plans are given 
“below :— 


1.072 -700° 
i 
i 
R. f= She 
- 960 
(a) Ground-plan (o) Ground-plan 
of a college. of a bungalow. 


(c) The floor of a church, 
Fig. 68. 


10. Inarectangular garden 120 ft. by 90 ft. there is a cross- 
shaped well with each of its edges 13 ft. in length. Find the area 
_of the garden excluding the well. 
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11. The figure drawn isa plan of a street drawn to a scale of 
1 cm. to 100 ft. Find the area of - 
the street-road. 


EFGH is a rectangular plot of 
building-land on one side of the 
——————> Slicel. —-+ street. What is the length of its. 
--~ frontage EF and that of its depth 


Opt “FG? If the land is valued at 
Fig. 69. Rs. 50 a cent., estimate the worth 
of the plot. 


12. A strip of dry land facing a canal hes a frontage of 12°5 
chains and a depth of 20°75 chains. If the land is bought for 
Rs. 2,490, find the price paid per acre. 


13. PQRS is the sketch of a school-room and the shaded por- 

tion around it represents a verandah 

8 ft. wide. If PQ=36', QR=18', and 

if the room accommodates 80 pupils, 

find how much of floor space is. 
allowed to each pupil. (Include 
the floor-space of the verandah also: 
in the calculation). 


Fig. 70. 


14. Draw the plan of a room 20' by 10' and show it covered 
with slabs 1'8" X 10''. Find the number of the slabs required. 


. 15. Out of 30 yards of long-cloth 2! 6" wide, kerchiefs are cut 
15"' square. Find how many kerchiefs could be obtained. 


16. Out of 3} yds. mull, 43 ft. wide, square kerchiefs are cut 
which are 1 ft.6in. long. Find the number of kerchiefs that 
could be obtained. 


-17. The waiting-room in a bungalow is 18' X 12'. Find the 
cost of matting the floor at‘6 as. a sq. yd. 


18. Acourt-yard, 28' < 18', has to be paved with Cuddapah 
slabs, each 1'6" X 1'2". Find the cost of the slabs required at 
Rs, 37-8 as. per 100. 


196 GENERAL MATHEMATICS. [CHAP. VIII. 


19. The dining-hall in a hostel is 40' by 20'. If its floor hasto 
ibe covered with bricks 8" square, find the cost of the bricks 
‘required at Rs. 15 per 1000. | 


20. A marriage pandal is in the form of a rectangle 100'30'. 
The floor has to be fully covered with mats and then a portion in 
the centre has to be covered with carpets. How many mats, each 
-6' by 2' 6", will be required forthe purpose. If 4 carpets, each 
4 yards by 9 feet, be spread in the centre, find the area left un- 
-covered by the carpets. 


Ma A bal is ‘alice by 15’. Drawa plan of it toa scale 
of r inch to 1 ft. and show it 


covered with carpet 3 ft. wide. 
Find the length of the carpet re- 
Liss to cover the floor, 

If SR = 15’, RQ = 25’, and SB 


= 3’, five strips of carpet, each of 
the form shaded in fig. 71 would 
SB be required to cover the floor. 
Fig. 71. .. the total length of thecarpet 
‘required = 25 X 5 or 125 ft. 


Also, the total area occupied by the carpet=that of 
the floor. 


Hence the length of the carpet required 


_. the no. of sq. ft. in the area of the floor 
the no. of feet in the breadth of the carpet ° 


21. In the front of a shop a curtain is to be put. Ifthe curtain 
“is to be 18 ft. long and 10 ft. wide and the curtain-cloth is I ft. 
-8 in. wide, find the length of the cloth required and the cost of it 
at 8 as a yd. 


22. A floor, 14 ft square, has to be covered with coir carpet. 
If the carpet is 2 ft. 4ins. wide and costs 6 as. a foot, find the 
-cost of carpet required to cover the floor. 
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fx. A‘square tank with each side 340 ft. long is sur- 
rounded?by a path 5 ft. wide. Find the cost of paving 
the path at 2 as. a sq. ft. 


A O 


Fig. 72. 


ane area of the pathway 
= the sq. ABCD — the sq. PQRS. 
= 3502 — 340? sq. it. 
= (350 + 340) (350 — 340) 
or 6,900 sq. ft.] 
23. A square tank with each side 300 ft. long has a manta- 
pam 10 ft. square in the centre. If the remaining portion of 
the tank be under water, find the area of the water surface. 


24. A tennis court is 26 yds, by 12 yds. Two verandahs, 
4% ft. wide, are marked inside the court along each lengthwise 
edge. What area of ground is allowed for the balls to hit when 
playing singles ? (The verandah is not allowed in playing singles.) 


25. Oneach page of a book a margin of ‘8"' is left on the 
right-hand side, of °4'' on the left-hand side and of 1"' on the top 
and |// at the bottom. What is the area allowed for printing 
if the length of the top edge = x"' and that of the adjacent edge 
= ht 

26. The bridge over a river is half a mile long and 32 ft. 
wide. On either side along the length there is a raised foot- path 
4} ft. wide and the remaining portion is set apart for the carts to 
run. What area on the bridge is set apart solely for the foot- 
passengers and what area for the carts? 
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_Ina rectangular garden 200 ft by 175 ft. there is a path- 
way wr 5 ft. wide running all round it inside, Also, a pathway 
of the same width runs from the middle of each side to that of 
the opposite side. Thus the garden is divided into four equal 
beds. Find the total area of the pathways and of each bed. 


£x. Tworectangular halls are of equal width but their 

A P f lengths differ by ro ft. The 

cost of flooring the bigger 

hall is Rs. 160 and that of 

flooring the smaller Rs. 120. 

D c Find the length ofeach hall. 

Fig. 73. Suppose ABCD represents 

the floor of the bigger halland APQD a portion of it 
is equal to the floor of the smaller hall. 


Then the cost of flooring the portion POCB along 
a length (PB) of ro ft. = Rs. 4o. 


.. the cost of flooring along a length of 1 ft.=Rs. 4 


”. Rs. 160 is the cost of flooring along a length: of 


160 or 40-ft.. “. AB = qo ft. and hence AP = 30 ft. 
ee 


28. The cost of carpeting a room is Rs. 120 and that of car- 
peting another of the same length but 2 ft. wider is Rs. 144. Find 
the wicth of each room. 

29. The cost of matting the floor of a room is Rs. 14 and 


that of matting another equally Jong but 5 ft. less wide is 
Rs. 10-4 as. Find the breadth of each room. 


30. A rectangular field contains 2,000 sq. yds. more than 
another. If one field is as wide as the other but is 40 yds. longer, 
find the Lreadth of each field. 


Ex, A-rectangular room is 18’ Jong r2’ broad and 
10’ high. Draw a plan of each of its four walls and 
find their total area. 
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Ifa cardboard model of the walls be made and 
stretched out, a figure like the one below would be 
formed, with the walls I and III equal in area as well 
as the walls [I and IV. 


q- Sangin —»brsadtig— Langlh ——y breadth 
Fig. 74. 
.. the area of the four walls 
= twice the areas of the walls I and [/] 
=2 x Height x (Length + Breadth’. 

If‘ A’ bethe area in sq. ft. of the four wallsofa 
room ‘/’ feet long,‘d’ feet wide and ‘hk’ feet high, 
then 

A = 2h x (1 + 5) 


Hetice, #= pi A ea ogee ak oF 
2h 2h 


ant 
2(4/+ 5) 


31. The accompanying figure 
represents a wall with two door- 
ways D,L and three windows 
xX, Yand Z. Find the cost of 


painting one face of the wall at 


1 anna a sq. ft. 


[Scalel cm = 5'], 
Fig. 75. 
32. Fill up the vacant columns in (q@', (b., (c) and (d) below:— 


(2) (0) () (4) 


Length of room 18 ft. C24 io A a a 
Its breadth 15 ft. i4 ft, (160) 25 ft. 
Its height 10 ft, 12 ft. ( ) 12 it. 
Area of the four walls ( ) 720 gait, See sq.ft, .¢, —) 
Area of the floor ( ) ( ) 210 sq. ft. 625 sq, ft. 


G, M,—9 
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33. From the formula A = 24 (1 + b), 
find ‘h' when A = 496, L = 18, Gre 43; 


Op) eee 60, kh ='10; b= 14; 
See Se k= 9, i= 33; 
and‘A’ , k= 12, 1 = 51, b = 19. 


34. Along two adjacent walls of a class-room 21 ft. by 18 ft. 
wall-boards are put up to a width of 4 ft. 6 ins. Find the cost of 
putting up the wall-boards at 10 as. a sq. yd. 


35. A school-garden is 30 ft. by 15 ft. It requires fencing to 
a height of 4 ft. all round. If thatties, each 4 ft. by | ft. 8 ins. 
are to be used, find the cost of fencing at 4 as. a thatty and at an 
additional cost of Rs. 5-8 as. for laying them. 


36. Arectangular hall is 32 ft. long, 25 ft wide and 15 ft. 
high. There are 8 windows. each 3 ft. by 2 ft. 6 ins. and 6 door- 
ways, each 6 ft. by 3 ft. 6 ins. Find the inner surface area of the 
walls. How much would it cost to paint the inner surface a? 
one anna a sq. foot ? 


Ex, The cost of painting the walls of a room 17 ft. 
long is Rs. 37-8 as. at 9 as.a sq. yd. and that of carpet- 


ing the floor at Re. 1-2 as. per sq. yd. is Rs. 27-10 as. 
Find the breadth and height of the room. 


Theareaofthe walls = 373 X46 sq. yds. or 600 sq. ft. 


and that of the floor = ee: sq. yds. or 221 sq. ft. 
8 


The length of the room = 17 ft. : 


“. its breadth = 7 or 13 ft. 


.. 2h (¢ + 6) = 600, and 7 + 6 = 30. 


: 600 
ee hee? or 10. 
2 X 30 


«. the height ofthe room = 10 ft. 
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37. Thecost of painting the walls of a room at8 as. per 
sq. yd. is Rs. 68 and that of carpeting the floor at Re. 1-4 as. 
asgq.yd.isRs.90. If the rooms be 27 ft. long, find its breadth 


and height. 

38. Find thecost of lining with lead an open rectangular box 
-whose internal dimensions are 6 ft. long 3 ft. wide and I {t. 6 ins. 
high at Re. 1 per sq. foot. 

39. A leather portmanteau is rectangular in shape and ie 
a" by b" by c", If leather costs 3 ps. a sq. inch and workmanship 
Rs. 2 on the whole, find the cost of the portmanteau, 

40. A well in my studio is 14' by 10'6”. I want to paste on 


4t pictures from the “Illustrated Times of India.’’ If each picture is 
1'9" by 1'2" anda dozen pictures cost Re. I, find the total cost 


of the pictures required. 


SECTION lI. 


The Right-angled Triangle. 


49. Construct a paper-rectangle ABCD having AB 
p= 2’ and BC = 3'5.” Fold and 


A 

. cut along a diagonal AC. The 
two triangular pieces ABC, ACD 
may be placed one over the 

B c other so as to exactly coincide. 


Fig 76. [How ?} 
*, the area of the right-angled triangle ABC 
== halfthat of the rectangle ABCD 
== 4 AB x BC, 
= half the product of the sides containing the rig ht- 


angle, 
Hence, if AB = 2”, BC = 3'5”, the area of the rt. Zed 


A ABC = 4 X% X 3'5 Or 3'5 Sq. Ins. 
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EXERCISES. 


Pal: Find the areas of the shaded portions in the following 
from the measurements given :— 


Fig. 77. 
AC = GH = FE = DB = Jn 
BC = ED = GF =AH = 2°5n AB = 2°4 yds. 
ZA=art. /. DB = 6°4 yds, 
ZA= £B=90° 


Fig, 79. 
PQ = SR = 15 chains. 
PS = QR = 20 chains. 
TY = TZ = 8 chains. 
XY = XZ= 10 chains. 


42 Find the number of s 
set squares. 


quare inches of plate in your nickel 
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43. Construct two quadrilaterals ABCD, PQSH having each 
side of both = 1°4", ZABC = 3%, ZPQS = 90°. Join the 
diagonals in each and measure the angles at their pointe of 
intersection, Compare the areas of the quadrilaterals. 

50. Construct a right-angled triangle ABC in which 
AB =3.cm., BC = 4cm. and ZB = go°’. Draw squares 
externally on the three sides. Compare the square on 
the hypotenuse AC with the sum of the squares on AB 
and BC. (The side opposite to the right angle is called 
the hyfofenuse of the right-angled triangle). If we do 
this with reference to any right-angled triangle, it will 
be found very nearly that the square on the hypo- 
tenuse = the sum of the squares on the other two 
sides. 

The following method of dissection will prove the 
truth ofthe statement -— 


Fig. 80. 


Cut out a piece of cardboard in the form shaded 
in the above figure so as tocontain two squares AHFB, 
CFED. Mark HG = DE. Cut along AG, GD and place 
the triangular pieces AHG, GED in the positions ABK, 
DCK. The square AGDK would be formed. It hence 
follows from the figure that the square on AG= the 
sum of the squares on AH, HG, or AG? = AH? +HG?. 
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Verify;by measurement if the same relation exists be- 
tween the edges of your set-squares. Note thatin the 
45° set-square the edges are in the ratio 1 : 1: 1°4 and 
in the 60° set-square they are in the ratio 1: 1°73: 2, 


EXERCISES. 


44. Construct a triangle with sides 5cm., 12 cm, and 13 cm., 
and another with sides 7cm., 24 cm., snd 25 cm. Find by- 
measurement whether the triangles are right-angled. 


{If, in any triangle AGH, AG? = AH! + HG’, the Z/AHG 
would be a rt. /,] 


45. Construct triangles whose sides ara as follows :— 
9cm., 12cm., 15 cm.; 
8 cm., 15 cm., 17 cm.; 
22, mn? —1,82 +1: 
2x 1, 2a? + Qv, Qe + Qe 4+ 1; 
and J? + 92°, J*— m?, 21m. 
Verify if they are right-angled. 
46, Construct a right-engled triangle with hypotenuse 10 em. 


and one side 8cm. Calculate the length of the other side and 
verify by measurement. 


47 Given a triangle, show how by using only a measuring 
tape, you can find whether it is right-angled or not. 


48. A straight road is to be newly opened across a rectangular. 
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field as shown inthe figure. If AB=40 yds. AH = 30 yds., 
HB = 18 yds, BC = 50 yds., find what area in the field 
would be occupied by the road. Calculate the lengths of HB 
and GC, ; 
49, Having found the North-to-South line by looking at the 
stars, the ancients found the Eastern direction by the following 
A Cc 


method : — 
N 
A 
Ss 
Fig. 82. 


From a point A, AB is taken 6 ft. long Northwards and a rope 
12 ft, long was used with the ends fixed at A and B to form 
two sides of a triangle ACB so that AC was due East. How did 


they do it ? 


x 
iS 


\ 


TE 


SECTION III. 
The Parallelogram. 
51. ABCD isa parallelogram. Its opposite sides 
are parallel and equal. 
Diw~--- Its opposite angles are 


| also equal. DP is .t to 
BC ‘and AD. 


= Ii BC be the base of 

Fig. 83. the ||m, DP is its alzitude. 

Draw BQ i to AD. Cut out the triangle ABQ and 
fit it in the position CDH. 
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Then the area of the {Im ABCD 


= that of the rect, BCHQ 
= BC x DP 
= base X altitude. 


EXERCISES. 


50. Two straight roads, 40 ft. and 45 ft. wide, cross each 
other at an angle of 60°, Find the area of land common to the 
two roads. 

Sl. A ||m =a rect. 5" by'3°5". One side of the |[m = 6°38, 
Find the length of the altitude corresponding to that side. 
adjacent side of the ||m = 3 31, construct the 
would divide the ||™ in the ratio 2 : 3, 


If an 
=. Show how you 


52. A garden is bounded by four straight fences, two of which 
tun from North to South and are each 430 yds. long and the other 
two run from North-West to South-East and are each 250 yds. 
long. Find the area of the garden in acres, 


SECTION IV. 
The Triangle. 
62. ABCisa triangle with base BC and altitude AP, 

Complete the |lm ABCD. A 
Cut along AC and place re 
the triangle ABC over the 
triangle CDA. The two 
triangles can be placed so as B : 
to exactly coincide. [How?] Fig. 84. 
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*, the area of A ABC = 4 that of the | ABCD 
+ BC x AP 
1 the base x the altitude. 


Fig. 85 shows how a triangle A}3C could be cut 

and fitted into a rect. EGQP. 

f..-$.-Q2 Dand Hare the middle points 
1 


of AB and AC; DE, AF and 
HG are perpendicular to BC. 
The triangles BED, APD are 
congruent as well as the 
: triangles CHG, AHQ. (Why ?), 
8 E F G CHence the area of the triangle 

Fig. 85. ABC = that of the rectangle 


EGOP = EG x EP =} BC x AF. 


[Note that in the above-fig., the A ABC = 2 x the 
‘ect. EGHD = 4 x the ADFH.] 


EXERCISES. 


53. Draw any three triangles ABC, DEF, PQR. Choosing 
each side as the base, draw the corresponding altitude of each 
triangle and thus find its area in three different ways. Verify if 
the results agree in respect of the same triangle. 


54. Construct a triangle PQR, having PQ=5 cm., PR=3 cm. 
and ZRPQ=120°. Find by measurement the length of the 
altitude when PQ is the base and thence calculate the area of the 
triangle. Verify the result by finding the area with PR and QR 
as bases. 

53. Two triangles have their altitudes in the ratio 5: 4. 
If their areas are equal, compare their bases. 


56. The area of a triangle=5 sq. chs. One side of it=5 chs. 
ind the length of the altitude corresponding to that side. 
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57. Compare the areas of the*triangle ABC, PBC and DBC 
in Fig. 86 where DP is parallel to BC, 


[The vertices of 
triangles standing on 
the same base and 
of equal areas or of 
equal heights lie in a 
straight line parallel 
to the base, ] 


58. In the accompanying figure AB=q". BC=b", DB=1", 

DC is joined and AE is drawn 
parallel to DC to meet BC pro- 
duced at E. Show that the 
triangles ABC and DBE are 
equal in area. Show also that, 


if the angle ABC=a rt. * bee 


" 
BE= ax - Hence deduce 
Fig. 87. a geometrical construction for 
34X46 (34? a Xb a 
7 a a) 
(Note that if in Fig.87 DB represents 2 units, the no. of linear 
units in BE is the no. of sq. units in the area of the A ABC, ] 


A B G 


59. ADFCisa|im,BHEis §=§ Aw------ 
|| to AD and GHK is || to FED. K 
Show that the |/~s AH and HF 


®re equal in area, 
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60. Construct a |/@ ABHK in which AB = 66 units, AK=10 
units and /KAB is any angle. Produce AB to C so that BC=12 
units. Join CH to meet AK at D. Draw DE parallel to AC and CG 
parallel to AK. Let DE and CG produced meet at F. Produce 
BH and KH to meet DF at EandCFatG. Verify if HE=55 


units: Hence deduce a method for finding the value of ‘x’ so 
thata X @=0b Xo or s = a where a, b and oc are constants. 

61. Find the area of an isosceles triangle ABC having BC = 
CA = 2"' and AB = 3". 


62. Construct triangles (1) with sides, each 3"' and (2) with 
sides 6 cm., 10 cm, and 12cm, Find their areas. 


63. Find by splittinginto triangles, the areas of the figures. 
{89—93) bounded by the non-dotted lines below :— 
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64. Show that the area of a convex Quadrilateral ABCD= 

-@ diagonal AC X half the sum of the off-sets BE, DF. (Refer 

“to fig. 89). Show also that if AC= d", BE = 1", and DF = bf 

and the area of the quadrilateral = ‘A* sq. inches, then d = 

ih’y i= —= 0, ena .0 = — — 1. Hence construct a quadri- 

Jateral ABCD having 3 square inches of area, a diagonal AC=2!". 
-an off-set DF=2"'". ZACD = /ZBCF = 60°. 


SECTION V. 


The Trapezium. 


53. ABCD is a quadrilateral in which two of the 
sides AD and BC are || and the 

see sae 9.3 other two are not ||, Ze, ob- 
tf lique. Sucha quadrilateral ig 

: called a trapezium. If Eand F 
Rc be the middle points of AR and 
CD, the figure in the margin 

Fig, 94. shows how a trapezium may be 

cut and fitted into a rectangle PORS in which QR = 
3 (AD+BC) and RS =the distance between the || sides. 
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In Fig. 95, two wee each equal to ABCD, are 
placed so as to D 

forma ||ABPQ 
in which the 
base BP = the 
sum of the 


6 Srp 


|| sides of the trapezium and the corresponding altitude 
= the dist. bet. them. Hence the area of the trapezium: 
ABCD = 3} that of the ||» ABPO =4BP x the dist.. 


bet. AD, BC = 43 (AD + BC) x the distance bet. AD; 
BC. : 


In either way it is clear that the avea of the trapeziunz 
= 4 the sum of the parallel sides x the distance between: 
them. 


EXERCISES. 


65. If ‘A’ be the area in sq. ins. of a trapezium whose 
|| sides are a" and b" with the distance between them d", show by 


joining a diagonal that A=4(a+)) X d; a= 2 sam 
2A — band b= "a. 


Hence fill the vacant columns in the following :— 


A d a b 
28 4 10 (Ah) 
32 ( ) 6 18 
f} 8 9 15 
228 12 (.) 9 


66. My village is in the form of a trapezium ABCD in which 
BA and CD run from N to S, BC from S.-W. to N.-E. and AD fron 
N.-W. to S..E. AB = BC = 2000 yds. Draw a plan of the village 
to scale and find its area in acres. (Assume the surface to be flat), 
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67. The platform in a railway station is a trapezium with an 
-area of ‘515 of an acre. If its parallel edges are 10 chs. 78 lks. 
and 9 chs, 82 Iks. long, calculate the shortest distance across the 
platform, 5 eee 


68. The figure drawn 
is a rough sketch of a 
play-ground. AB = BC 
= CD = DE = 50 yds. 
JoFA = GB = ID = 
100 yds. 2 JE = HC = 
120 yds. Estimate the 
worth of the ground at 
Rs. 1210 per acre. 


G. 


Ps 
t 
a | 
| 
! 
i 


Oi- per Be = Sli 


CHAPTER 1X. 

GRAPHS (INTRODUCTORY)—PLOTTING. 
54, FIXING THE POSITION OF POINTS IN A PLANE. 
Let ABCD represent a rectangular field. Suppose 
dD the position of a well W in it 
| has to be determined. One 
way of determining the posi- 
tion is by measuring the dis- 
tances of the well from any 
two adjacent edges of the field. 
Draw WP, WQ 1 to AB, AD 
Fig. 97. respectively. Suppose on 
measuring it is found that AP 
= 5 units and PW = 3 units. Then the well W could 
be reached by starting from a fixed point, ¢.g., the cor- 
ner A of the field, then proceeding 5 units along the 
edge AB and then going 3 units 1 toAB, ze., parallel 
to AD along PW. Thusthetwo measurements AP, PW 
help to fix the position of the well in the field. Two 
similar measurements would help to fix the position of 
any other spot in the field. [Note that there could be 
marked in the field only one spot W which is at a 


distance of 5 units from AD and yr 
3 units from AB.] Similarly to 
fix the position of a seat ina 
rectangular classeroom it is 
enough if its distances from two 
adjacent walls be given, Also 
in fixing the position of a point 
within the angular space of a Fig. 98. 

right angle XOY it is enough if its distances from the 
arms of the angle be known. 
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55. THE CO-ORDINATES OF A POINT. 
Through a fixed point O draw two I st. lines X’'OX 
N (a horizontal or East- 
to-West line) and 
YOY’ (a vertical or 
3 North-to-South line) 
so as to divide the 
mms plane of the paper 
into four angular 
spaces, Suppose it 
is given that a point 
is 5 units from YOY’ 
Fig. 99. and 3 units from 


XOX’. Unlike in the previous cases, the position of 
the point could not be uniquely determined with the 
conditions now given. For, four points P,Q, RS 
could be found, one for each of the four angular spaces, 
satisfying the given conditions. Starting from O, the 
pairs.of measurements 

OM (5 units East), MP (3 units North); 

ON (5 units West), NQ (3 units North); 

ON (5 units West), NR (3 units South) ; 

OM (5 units East), MS (3 units South) 
would specify the position of the points P, Q,R,S 
respectively, 

It is usual to represent such measurements by +ve 
and —ve numbers adopting the convention that the 
lengths measured to the right in the direction OX as 
well as those measured upwards are represented by 
--ve numbers, while those measured to the left in the 
direction OX' and those measured downwards are re- 
presented by —ve numbers, Thus OM, MP will be 
represented by (+ 5 +3), ON, NQ by (—5 + 3) 
ON, NR by ( — 5» — 3) and OM, MS by (+ 5» — 3)- 


E 
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The two measurements above described which help 
to fix the position of a point in a plane with reference 
to two I st. lines XOX’, YOY’ are known as the Co- 
ordinates ofthe point. — 

The lines of reference are called the axes of co-ordi- 
nates ; XOX’ is called the x-axis and YOY’ the y-axis, 
The point of intersection of the axes is called the 
origin. a 

The four angular spaces XOY, YOX’, X’OY’, Y’OX 
into which the plane of the paper is divided by the 
axes of co-ordinates are respectively called the rst, 2nd, 
3rd and 4th quadrants. 

Of the two co-ordinates of a point, that which is 
measured along or is parallel to the x-axis is called the 
abscissa (or x co-Ordinate or § x’) of the point and that 
which is measured along or is parailel to the y-axis is 
called the ordinate (or y co-ordinate or ‘y’) of the point. 
A point whose abscissa is + 5 and ordinate is — 3, is 
indicated by the symbol (+ 5, — 3) where the abscissa 
is written first and the ordinate next. Thus (+ 5, + 9), 
(— 8, + 7), (— 8,—3), (+9; — 8) would respectively 
represent the points P,Q, R,S in Fig. 100. 

fx. Write down the co-ordinates of points marked 


‘x’in the fig. below (1) taking a = 1 unit along 


either axis and (2) taking a = 1 unit along either 
axis. 

The method of locating a point with the help of 
given co-ordinates is known as flotting the point. The 
use of squared paper would help much in plotting 
points. 

(NoTE 1. The method of determining the position 
of a point in a plane corresponds to that of fixing the 

G. M.—10 
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position ofa place on the surface of the earth by means 
of its latitude and longitude. 


PARE ECE rR eter 
REVS IREER AR Meee BSS 


SRK ERDENT 
AST PSCC PS RS TE 
Fig. 100. 

NoTE 2. The position of a point ina plane may 
also be fixedias follows :— 

(1) byjmeans of its distances measu red parallel to, or 
along, two axes which 
may not be at right 
angles, ¢,¢-(OQ, QP), 
(OR, RP.) in the 
marginal fig. 


Fig. 101, 
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(2. by meaus of its distances from a fixed origin and 
its direction from the point as 
-in the accompanying figure 
where P, is 5 units from O and 
in the direction 27° North of 
East and P2 is 5 units in the 
direction 74° South of West. 


Fig. 102. 

(3) by means of its distances from two fixed points 
-as in Fig. 103 where P is 5 units from Q, and 3 units 
from O,, both the distances being taken as + ve if P be 
above or to the right of the line O, O2 and — ve if P 
as below or to the left of O, O2.] 


Oo 
2 
Fig. 103, 
56. Examples like the following are best worked 
‘with squared paper as shown below :— 
Ex. Plot the points (+ 8, + 5), (— 12, — 10). Join 
‘them. Find the distance between them. 
Let ‘1” represent 1 unit along both theaxes. Then P, 


cepresents (+ 8, + 5) and Ps: represents (— 12, — 10). 
With centre P,and radius P,P, drawan arc cutting the 
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horizontal line through P, at M, From the figure it 

may be read that P,»M = 25 units. [Draw P,Q 1 to 

P.M. Then P,P,* = P,Q? + P,Q’ = 15° + 202 = 625. 
*. Pi|P, = 25}. 


‘(ER RRRRRREBe & B 
ye 
22 LER EERE EARE si 
rr dels bili idle ft ere 
a ROC REE BO EMME MEME Lia a 
SRBRERE PEE HEHE La 
PEEEEEEEEECE EE EEE ASE 
Might tat ror] BUFSan 
aera EEeRERETarzceesraeet es 
aaa a] Soret SHEA 
OR SRE eee Ae dce REE 
SER er Seeen un 
fe ts Fe] SpA HA 
RAR SE SP REP E SRR BPREESs ec lias 
SEER HEHE EEEE Tic 
HRUES “SEER UPN E SESE RRR ESR aS 
REP Het HEH 


Fig. 104, 

It is useful to make a point by a small cross ‘ x ’ oy 
by drawing a small circle round it, Usually the same. 
scale is adopted in marking co-ordinates along either 
axes, 


EXERCISES. 


I. Plot the Points :—(+ 16, +- 5), (+ 5, + 16), (4 18, + 8),. 
+ 12, + 12), (+5, + 5), (+ 10, + 15), (— 15, — 6), (— 6,6), 
(= 12, Sieg 12), {—- 7; Ki 10), (— 2, igs 12), (+ 16, =? 2). (— 15, + 2).. 
{+ 12, — 8), (— 12, + 8) and (— 12, — 8). 

2, Mark six points in each quadrant. Read their co-ordi- 
nates. 

(Note that in quadrant | both the co-ordinates are + ve, in: 
quadrant III both are negative, in quadrant Il the abscissae are 
‘—ve while the ordinates are + ve and in quadrant IV the abscissae 
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are + ve and the ordinate — ve. Hence the ‘nature of the co- 
_ordinates of a point would determine in which quadrant the point 
lies. 


3. Mark any six points in each axis. Read their co-ordinates. 
[Note that the abscissa of every point in the Y-axis is ‘O’ and 
othe ordinate of every point in the X-axis is ‘ O."] 


4, Plot the points (+ 18, + 8). (—8,—18). Join them, Find 


the middle point of the st. line joining them. Read ita co-ordinates. 


Fig. 105. 

5. The straight lines drawn in the above figure represent the 
roads in a certain area, The points P, A, B, C, D, OR Sra 
represent certain villages, Ifthe above figure is drawn to a scale 
of 1" to 10 miles, and if AR represents North, express the position 
of each village in terms of its distances from B as measured along 
the roads. 

6. Two stratght lines PQ, PR intersect at a right angle. A 
point S is °9" from PQ and ‘2" from PR, Find its position. 

7. A point Pis 1°5" froma given st. line AB. It is also 3* 
from A. Find its position. 

8. PandQ are two towns situated 16 miles apart alonga 
straight road. Find the distance from the road of a village ‘S’ 
situated 9 miles from P and 16 miles from Q. 


9. ABCD isa court-yard 20 yds. square. Inside it is a well 
8 yds. square. One corner P of the parapet wall of the well is 
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14 yds, from AB and 2 yds. from’BC and Q the opposite corner. 
is 3 yds. from CD, and 15 yds. from AD. Draw a plan of the 
court-yard showing the well in it. 


10. EFGH isa rectangular wall 15! long and 12! high. In the. 
wall provision has to be made fora door-way PQRS, 6 ft. by 3 ft. 
and for a window LMNO. 3 ft. by 2 ft. The points L, M, Q,R 
are all at a hoight of 6 ft. from the floor FG andthe extreme points. 
L, R in the line LMQR are respectively 4' from EF and 3! from 
GH. Make a sketch of the wall showing the door-way and the. 
window. . 

11. A place P is in 15° West Longitude and 12° North, 
Latitude. Another Place Q isin 15° East Longitude and 17° 
South Latitude, Represent P and Q ina diagram drawn to scale, 
chosing two t lines for the Greenwich meridian and the. 
Equator. 


32 _ The teacher marks a dot on the blackboard. He allows. 
you to make any measurements you like which would help you to. 


“mark the dot in the same place after the original dot has been 
rubbed off. What measurements will you take? 


13. A point P on squared paper is on the 15th parallel from 
the bottom line and on the 18th. parallel from the vertical line 
on the extreme left, Mark the position of the point, 


14. Instead of finding the distance between the points. 
(8, + 18) and (~12, 0), aboy found out the distance between 
(+ 18, 0) and hile Show why his result will not be in- 
correct, 

15. The distance between (+ 15, + 4) and (+ 3 = 12) ie 
the same as that between (-} 4, + 15) and (—12, + 3). Verify 


the truth of the above statement. 


16. Find the co-ordinates of the middle Points of the lines 
joining ( + 10, + 8) and (+ 4 + 22); (— 10, — 8) and 
{+ 4, — 22);(+ 5, + 6) and (— 5, — 6). 

17. Draw a circle with the origin as centre and with radius 
S units. Mark points on the circumference and read out their 


co-ordinates. Verify if the "x" and 'y’ of every such point 
satisfy the equation #7 + y2 = 53, 
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18. Plotthe points (—3.+ 5. (- 7, — 15), (+1,— 1). 
(+ 4,+ 9). Find the perimeter of the quadrilateral formed by 
joining them in order. Draw acircle with (+7. + 5) as centre 
and the distance of ( — 3, + 5) from it as radius. Does it pass 
through the vertices of the quadrilateral 7? 

19. Jointhe points (+ 3, + 4) and (+7, +8). Draw the 
parallel through (+ 12, + 15) to the st. line formed. Where does 
the parallel cut the axes? Find the lengths of the intercepts 
made on each azis by the pair of parallels. 

20. Taking the West Coast of South India to be roughly 
inclined at 60° N. of W. from Cochin to Calicut a distance of 
90 miles represent the following movements of ashipin a diagram 
drawn to scale :—A ship leaves Cochin, moves 30 miles West, 
then moves 50 miles parallel to the Coast, again moves 50 miles 
West and reaches anisland, Find how far and in what direction 
the islend is from Cochin and Calicut. 

31. AandB are two places lying 50 miles apart in the same 
Latitude and Ais East of B. A person starts from A, walks 
12 miles East, then goes 15 miles North, then goes 5 miles East 
and reaches P. Find how far P is from A and B? 

Express the distance as so aany miles to the East or West and 
as £0 many miles to the North of A or B. 

22. Drew a st. line passing through the points (+ 5, 9) 
{0,+ 8). Produce the st. line and mark 9 points in it, Read out 
their co-ordinates. Draw a st. line patallel to it so as to pass 
through the origin. 

23. Plot the points:—(+ 5, + 6), (+ 10, + 4). (+ 10, — 4), 
(+ 5, —6), (— 6. + 5). Join them in order s0 as to form a five- 
sided figure. Find the area of the figure formed. 


eee nee 
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CHAPTER X 
SIMPLE INTEREST. | 

o¢. Just as bandy fare is paid for the useof another’s 
bandy, interest is paid for the use of another’s 
money. The money paid as interest is calculated at so 
much per cent. per month or per year on the sum 
borrowed. [Unlike in the previous questions on per- 
centage, the element of time is involved in reckoning 
interest. ] 

£x. 1. A borrows Rs. 500 from Band repays it with 
interest at 9°/o per annum 4 months hence. How much 
will B then get ? | 

In the above question Rs. soo'is the money lent. It 
is called the principal, The rate of interest is Rs. g 
for Rs. 100 for ryear. It is called the vate per cent, 
The time is 4 months or 3 Of a year, 


The interest on Rs. roo for 1 year = Rs. 9 
¥ sttsedteeed Faviacwemt eset seed cigys = RSsg 
: ter recaee eee DRSs SOO. sescce cee. Resi ong. 


Rs. 15 = the interest (often called simple tntcrest as 
distinguished from compound interest, see Chap. XII). 

At the end of 4 months 8 will have to be paid 
Rs. 500, the original sum borrowed, + Rs. 15 (interest) 
or Rs 515. This sum is called the amount. 

&x.2. Given amount=Rs. 515, Principal=Rs. 500, 
Rate = 9 °/» find the time. 

Interest = Rs, 15 


Rs, 45 = Interest on Rs. 500 for rt year 


cs Re. SS OC Orecccee oes $9 
45 

am Rs. I5 = ®eeseen See eee see eee eeeertocece nee TS $3 
45 


or 3 year or 4 months. 
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Ex. 3. Given amount = Rs. §15, Principal is 
Rs, 500, time = 4 months, find the rate per cent of 


interest. 

The interest on Rs, 500 for $ year = Rs. 15 

The interest on Rs. 500 for 1 year = Rs. 45 

SS Ff PEs Tea ROOK ro tas = Rs,.9 

secs tilertace 1S Qi-/,. 

Ex. 4. Given amount = Rs, 515, time = 4 months, 
rate = 9 %, find the principal. 

The amount on Rs. too for 4 months = Rs. 103. 


If Rs, 103 be the amount, the principal = Rs. 160. 


: Bee obra ee Ot Ft, Ae wine. Ase, = Rs, 222 
103 

; eal 100 

sig eoele EA Ns Sake tere = Rs. Ta X 818 = Rs. 500, 


[Note 1. To find an algebraic expression for the interest and 
amount on a given sum ata given rate in a given time :—Let ‘ P’ 
be the principal in Rupees, Rs. ‘ r’ the interest on Rs. 100 for 1 
year, ‘n’ the no. of years, Rs.‘I’ the interest and Rs. ‘A’ the 


amount. 


The int. on Rs. P for 1 year = P X a rupees. 


”. Theint. on Rs. P for n years =P XX, 750 rupees: 


Pur ny 
andA=P+I=P+ 00 = Pil+ Li 
If, of the four quantities I, P, 1,” or A, P,, 7, any three be 
given, the fourth could be found. 
Also'n’ and ‘r° being constant, I as well as A varies 
asP; 
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P and r being constant, I varies as 'n’ but ‘A’ does not 
varyas'n’ ; 

Pand ‘n’ being constant, I variesas ‘vr’ but A does not- 
waryas'r’; 

Any two of I, A and P being constant, ‘n’ varies inversely 
as ‘r’ and ‘r’ varies inversely as ‘n. 


Note 2. In Ex. 1 worked above, the following method may 
also be followed :— 


9 per cent. per year = $ per cent. per month. 


Interest on Rs. 500 for 4 months = Interest on Rupees twenty- 
hundreds for one month. 


.. the interest required = Rs. 20 X 2 or Rs. 15. 


Note 3. When interest has to be calculated from one specified 
date to.another, one only of the two dates specified, namely, 
either the date on which the loan was borrowed or that on which 
it was repaid is included in the calculation, ¢ £., it is 10 days from 
May 12 to May 22. If the period for calculation be given in 
months, take 1 year = 12 months. If it be given in days, take 
1 year = 365 days (even ifthe 29th day of February 2in a leap 
year be included). 


If it be in weeks, 1 year = 52 weeks. Unless otherwise stated, 
* rate per cent.’ means ‘ rate per annum,’ 


Results to the nearest pie or penny would suffice in the final 
answers to be given.] 


EXERCISES, 


8. Calculate the interest and amount in the following :— 
(2) On Rs. 250 for 8 months at 12°/, per year. 
(0) ., Rs. 200.,, 2 years mt lo. sp 
me £550°,, 24 .., ole me 
(d) ©, Rs. 750 ,, 29 months,, 8°/, ~ 
fe) ., £4225 |, 2° yrs, WE Te Se 


SIMPLE INTEREST. . 155. 


2. Inthe formule! = ide and A = P (1+ Non, express 


each quantity in terms of the rest. 
3 Fill up the missing columns below :— 


P n v I A 
(a) = _ 12 Rs. 50 Rs, 450 
575 


(c) — 7 te ‘Z Rs. 75: 
(a) Rs 2,400°° “2 B09 TPP ey tO 
(ce) Rs. 400 ri, Ae =e Rs. 448 


(/) — _ 10 Rs. 50 Rs. 600 
(g) Rs, 400 — 12 Rs, 72 os 
(h) ~— Rs. 750 14 8 te — 
(z) a 14 — Rs. 60 Re. 560 
(7) = 1} 10 Rs.174 — 
(k) a ce 12 Rs. 34-12 — 


4, Which paysa greater rate of interest :—2 pies per Re. per 
month, 6 pies per Rs 100 per day or 12 per cent. per annum ? 

5. An unlet bungalow which could have been sold 6 months 
ago for Rs. 8,750 is now sold for Rs 9000, What was the gain 
or loss incurred by postponing the sale? (Assume money to 
fetch interest at the rate of 9 p.c per annum). 

6G. 1 bought a house for Rs, 2,000 and it gets me a rent of 
Rs. 13 per month. I also bought a garden for Rs. 10,000 and it 
fetches me Rs. 975 per annum. What rate of interest do I get 
from each ? Which pays a higher rate of interest ? 

7. On the Dipavali eve a villager bought cloth worth Rs. 120 
from a merchant. He paid Rs. 70 cash and promised to return 
the balance with 18 per cent. interest at his convenience. If he 
cleared his debt by a payment of Rs. 77, find when he rapaid the 
debt. 

8. A borrows Rs. 300 from B at 44 p.c. interest. On the 
same day he spends Rs. 50 and lends out the balance at 15°/, int. 
When the amount on the sum he lent is equal to that on the sum 
he borrowed, he clears his debt. Find the time taken to rep>y 


the debt. 
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9. What must I now invest so that I may receive Rs. 500 ten 
~months hence at 5°/, interest 2. 

10. Reckoning simple interest at 7% per cent. per annum, 
what sum paid now will discharge a debt of Rs. 1,620 due 10 
-months hence ? 

11. A buys rice from B and promises to pay him Rs. 636 ten 
‘months hence. Two months after, A offers to settle accounts by 
-€ payment of money on that date. If a fair arrangement be 
made, how much may A expect to get ? (Interest in the market 
‘is at 9 °/,) 

12. A merchant bought salt for Rs. 530 with six months’ 
credit and sold it on the same day for Rs. 618 on three months’ 
-credit. Find the gain °/, on Present value assuming money to 
‘fetch interest at 12°/, per annum. 


13. When I went to borrow Rs. 125 from a merchant he de- 
-ducted the interest on it for two months at 2 ps. per rupee per 
‘month and paid me the balance. If] had to pay Rs. 125 at the 
-end of the period, what rate of interest did he get for his money? 


14. At what rate per cent. per annum simp. int. will a sum of 
‘money double itself in 8} yts. 


15. On 17-3-15 a retail dealer bought goods worth Rs. 620 
and promised to pay Rs. 651 after a certain period. If simple 
interest is calculated at 83°/o perannum, find on what date the 
amount falls due. 


16. A bookseller buys books whose nominal value is Rs. 250 
but he has to pay only ? of the nominal price on Rs. 100 worth 
-of them and ¢ of the nominal Price on the remainder. He agrees 
to pay a sum of Rs. 200 at the end of 3 months. What rate of 
interest does he pay? If he is able to realise at the end of six 
months a sum of Rs. 210 by the sale of books (the remaining 
books cannot be sold), what rate of interest does he get for his 
“money ? 

17. On the 28th of March last year Rs. 1,600 was deposited in 
-& bank which allows 5°/. simple interest. On the 21st of August 
of the same year the depositor withdrew the principal and inter- 
est. What sum did he then get ? 
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18, Asumof Rs. 750 was borrowed on 14-12-1911 and re- 
paid with simple interest at 10°/. on 12-3-1912, Find the amount: 
repaid, 

Ex. 5. Symmonds & Co. sell a motor-bike for 
Rs. 1,200 cash, or Ks. 250 cash and five monthly instal-- 
ments of Rs. 200. What rate of interest does a man 
pay who buys the motor-bike on the instalment. 
system? 

The cash price of the motor-bike = Rs. 1,200 and: 
‘the ready cash paid according to the instalment sys- 
tem = Rs. 250. Hence, instead of paying Rs, 
(1,200—250) or Rs. 950 ready cash the buyer has to pay” 
Rs, 200 at the end of each 5 months. 


*, the amount that the company could get on 
Rs. 950 in 5 months may be assumed to be equal to. 
the sum of the amounts which it could get on Rs. 200° 
41°4,. 3) 257% and ¢o’ months. 


*, it‘7’ be the rate o/, per annum of simple interest; . 


ee x =) = 200 {+ fi x 7 
95° (1+ 12 100 12 100 
) dock HK Same 
12. 100 
i 
oy eee 
I2. 100 
I 
eR gt slety. Dada 
12. 100 
: 1 ae teks Ori IIT = 10 
{1950 F 24 my: vi 
240 
. ents eee — “ay & | 
oe Il *, il & 


- the rate of interest paid = 21 47 °/, per annum.. 
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19. The subscription of a member of the Indian Mathematical 
Society is either Rs. 150 in a lump or Rs. 15 per year. Allowing 
simple interest at 6°/, per annum, show that if a member con- 
tinues for 12 years or less he loses by paying in a lump instead 
of by instalments, while if he continues for 13 years or more he 
- gains by doing so. 

20. Ina certain society the subscription for membership is 
Rs. 50 per year or Rs. 900 for life. If a member continues for 
26 years he finds it just as good to pay in a Jump as to pay every 

-year. Find the rate of interest for money. 
If the subscription be Rs. 48 per year or Rs. 900 for life and 
‘the number of years 24, show that the interest should be 33 °/o. 


21. A Life Insurance Company promises to pay you Rs. 1,000 
.at the end of 19 years if you pay Rs 39 1 a. per year. What 
rate of interest (simple) will this bring ? 

22. A house-building agency gets a house built for me for 
Re. 3,807 which is to be repaid in three equal annual instalments, 
- the first to be paid at the end of the first year. Calculating simple 
interest at 52 °/,, find the amount of each instalment. 

If the amount of each instalment be Rs. 1,457, find the rate of 
. interest. 

23. The Post-Office five-year cash certificates were issued on 
«the following terms :— 


For Rs. 10, Rs. 20, Rs. 50, Rs. 100 and Rs. 500, payable 5 
“years after issue, issue price = Rs, 7-12 as., Rs. 15-8 as., 
Rs, 38-12 as., Rs 77-8 as, and Rs. 387-3 as. What rate of interest 
_is thereby allowed for money invested ? 


24. A bicycle may be bought either for Rs. 250 cash or for 
‘Rs. 50 cash and 21 monthly instalments of Rs. 11 each. What 


rate of interest per annum does this bring ? 


25. In 1916 March! was offered Rs. 1,750 for my house. But 
hoping to sell it at a higher rate after the railway through our 
town began to work, I waited for 2 years and as no railway seem- 
ed likely to work, I sold my house only for Rs. 1,700. If I had 
been getting a rent of Rs 125 per annum, (payable at the begin- 
ning of each year) what rate of interest on an average does this 
amount to on the price of my house in 1916 ? 


CHAPTER. XT. + 


CONTRACTED METHODS. 
58. SIGNIFICANT FIGURES. 


We express the results of our measurements and 
calculations in terms of some chosen unit. Theunit 
varies with circumstances. In estimating incomes, we 
‘gay, for example, that a labourer gets Rs. 9; a pleader 
Rs. 500 and a merchant Rs 8,000, Here the units 
chosen are Re.1, Rs. 100 and Rs. roooand the incomes 
are expressed to the nearest unit though the actual 
earnings may bea little more or less. In so expressing, 
itis only some figures that state how many times a 
chosen unit is contained in a result, while the rest do 
not matter, being considered negligible when ‘com- 
‘pared with the unit.’ The former are called ‘signi- 
ficant figures.’ The following would illustrate the use © 
of the term further :— 

(i) When we estimate the population of a District to 
be 3,000,000 (3 millions) we imply thereby that we use 
a million as the unit and express the population fo the 
nearest million though it may bein fact 3,189,821. Inso 
estimating, the figure ‘3’ in the millions’ place is 
‘alone considered ‘ significant’ and the rest are not so 
considered, being negligible when compared with a 
‘million. Ifa greater degree of approximation to the 
real population be required, we use a smaller unit, say 
100,000 and state the population to be 32,00,000 
(32 hundred-thousands) fo the nearest 100,000. In this 
case, the two figures 2, 3 are alone ‘significant.’ And 
‘of these two, the figure of the higher place-valueis the 
first significant figure and that of the next lower place- 
yalue is the second significant figure, 


160 GENERAL MATHEMATICS. [CHAP. XI.. 


(ii) Whena man’s property is estimated to be worth 
Rs. 6,00,000 it is not. meant that the value reckoned 
to the nearest rupce is Rs, 6,00,000. The convenient 
standard adopted for estimating is Rs, 1,00,000 and the 
value is expressed fo the nearest Rs. r,00,000. Here, 
there is only one § significant’ figure ‘6’ which indicates. 
6 lakhs of rupees. The valuation may amount to 
Rs. 6,07:945 to the nearest rupee, where all the six 
figures, 6, 0, 7,9) 4, 5 are significant. If instead of a 
rupee we take Rs. r,oooas the unit, thevalue could be 
expressed to be Rs. 608,000 (608 thousands) in three 
significant figures 6, 0, 8 fo the nearest Rs. z,ooo. Here 
the cipher in 608 is significant as it defines the place- 
values of 6 and 8 and enables the whole sum being 
expressed in terms of the assumed unit, whereas the 
last three ciphers in 608,000 are of significant as they 
are used only to indicate that the assumed unit is 
Rs. 1,000. 

So, to express a given quantity approximately to a required. 
number of significant figures we must first ascertain in terms 
of what unit the result would thereby have to be express- 
ed and then find th3 number of times that unit is contain- 
ed (approximately) in the quantity given. The latter result 
would express the quantity correct to the required number 
of significant figures. Thus when we say that a plot of 
land contains ‘58 of an acre it is not meant that the 
exact area is so much. We only mean that the area is. 
expressed approximately in two significant figures 5, 8 
with ‘or ofan acre as the unit of estimate. If, instead, 
we adopt ‘1 of an acre as the unit, the area may be 
expressed as "6 of an acre, correct to one significant 
t cure only. 

[Note that in '0034 there are only two significant figures 3, 4: 
in °0304 and ‘0340 there are three significant figures; and im 
* 3004 and ‘3400 there are four significant figures. } 
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EXERCISES, 


1. Find, correct to two significant figures, the values of the 
following and state the unit chosen in each case :— 


2025 lbs. ; 423 67 Ibs. ; £°0321; Rs, 60°46: °4765 cwt, : 48235 
sq. miles : and 3987 gallons. 
2. The value of A’s property is Rs, 864,818 andthat of B’s 


Rs. 786.466 to the nearest rupee Express the valucs correct to 
4. 3, 2 significant figures respectively. 


3. The population of a district is given to be 2,040,786, 
Express the population correct to 2,:3, 4, 5, 6 significant figures, 


4. The distance round the earth is given to be 24899 miles, to 
the nearest mile, Express the distance correct to 1,2, 3 signi- 
ficant figures. 

5. 1 gram =: 0352736 oz. Express the equivalent of 1 gram 
jm oz .correct to one significant figure. 

6. 1 cubic centimetre = 001759 pint. Express 1 cub. ecm. 
in pints correct to one significant figure. 


59, CONTRACTED METHODS. 


The results of our calculations need notin practice 
be expressed to a large number of decimal places, For 
example, in finding the area of a rectangle to be 
15°4518 sq. ins., the figures beyond the second decimal 
place are usually negligible. (Why?) In expressing 
the value of a sum of money in decimals of a Re. or &, 
the figures beyond the third decimal place are super- 
fluous asithe ;value correct tothree decimal places 
would give a result to the nearest pie or penny. (Refer 
to Ex. 21, page 35)» How calculations may be made 
to any required degree of approximation without 
superfluous working is shown in the contracted 
methods worked out below :— 

G. M.—1I 
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(2) Contracted Addition and Subtraction. 
Ex,1. Find the sum of 
‘6533596, 
"833348: 
‘63332846, 
"7485851 
correct to three places ofdecimals. 
Express each as a decimal correct to four decimal 
places and work as follows :— 
653} 4 Thesum =2°869, corrrct to three 
°833 | 3 places of decimals. 


‘633; 3. Verify by working out in full.! 
‘748 | 6 [Note that, in making such approxi- 
/77 mations in respect of each decimals 
2868 | 6 errorsin execess and in defect generally 
cancel each other when the decimals are added.] 
A similar method may be followed in subtraction. 
fix.2. Find to the vearest million the difference 
between 15557,845,438 and 949,275,899. 


1597 JOP BEN The difference = 619,000,000 
949 | Bist. to the nearest million. 
618 5 ong she Verify by working out in full. 


(4) Contracted Multiplication. 

fz, 3, Find the product of ‘065382974 x ‘1896482, 
correct to two places of decimals. 

The product required = 0'65382974 X 1°896482, 
by expressing the multiplier 7 zfs standard form. 

And its rough estimate=*7 x 2 or 14. By the rule 
tor approximations, the partial products may be found 
correct to three places of decimals in order that their 
sum may be correct to the second decimal place, Hence 
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multiplication may be begun wtth digits marked with like 
betlers >— 


dc. b loa . 
06 sl3 | 82974] 
abcad 


1'°8 9 6 [ 482 ] 


4* (4* *.° 1 x ‘0008 gives approximately. carry 

2* ‘001, I x 003 = 003 — -001 = ‘004). 

9. .(2*..° 8 X 3-24, cany..2 Xe 5 = 4h 

4 +2= 42), sete! 

———— —'——_ (The digit of thelowest place value in each 
1231/19 partial product is obtained similarly), 


.. the product =1'24, correct totwo places of decimals, 

[The same result would be obtained if the multipli- 
cation be worked out in full by the ordinary method. 
Note the superfluous digits in each step in the above 
working}. | , 

Ex. 4. Multiply 8004'002 by *0426997 correct to 
four significant figures. | | 

The product reqd. = 8'004002 X 42°6997 = 8 X 40 
Or 320, roughly. 

.. the digit of the highest place-value in the product 
should bein the hundreds’ place and hence the result 


correct to four significant figures is, in this particular 
case, the same as that to the nearest tenth, 


Gk Cc Ale od 
4269 (a 
abceca 
3 | 8S‘00 4! O02 | 
343255 9 
i oy 7 The product = 341'8 correct to four 
Aes Significant figures, 


34 7 
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[Note that 8°004002 is chosen as the multiplier 
instead of 42°6997 as it contains fewer effective digits. 
(viz., 8, 4 and 2) and so would lead to fewer partial 
products. ] 

— EXERCISES. 

7. Find the products in the following :— 

(a) 129°94121 X 17:956 and ‘(6544 x 88°128 correct to 
_ two places of decimals; j 
(b) 188846826 x 55'557 and 1777°04 x ‘0042 to the 
- nearest tenth: 

(c). 141421 x 1:41421 and 1°732 x 1732 to the 
- nearest unit, 
(a) 15°684 X 78°44 and 1568°6765 X 78°44, 106871 x 9982 

and ‘014825 xX 16°2345 correct to four significant” 
figures. 

8. Ifa =°8192, b= °9659. c = °5736, d = ‘2588. find cor- 
rect to two significant figures the values of ab — cd, ab + ¢d, 
ab +beo, bc — ad, ac + db and ac — dl. 

9. Ifx= ‘7547 and y = 5561, find to the nearest tenth the 
value of #7 + y?. 


10, Find the values of the following to the nearest tem 
thousandth :— 


Tat es eee 7 
(a) gtgat gst ae sR es ra cctuneoe Seatube Ricks ete. 


1 1 I 
(b) 1 tig dt re + IxX3K4 fH cen sce ter can serseasee Ole 


1 1 1 1 rt 
(c) at axe ware + er + TT +3 95 + ... etc, 


2. °3", 5 7 
(a) 3179 tinot 6600 70000 + vec cecenaseesenederseve- » etc. 

11. If 1 metre = 3°2809 ft., expressa sq, metre to the near- 
est hundredth of a sq.ft. Also, express a speed of 3533249 cm. 
per hour as one of feet per second to the nearest tenth. 

12. The radius of the earth is 3249°691 miles. The distance 
of the sun from the earth is-23333 times the radius of the earth. 
Find, correct to four significant figures, the distance in miles be~ 
tween the sun and the earth, 
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13, The ancients calculated only 365 days for the year instead 
of 365°242216 days. Find to the nearest day what the error 
comes to in 3845 years. . ; 

14. A gallon of water contains 277°274 cub. ins. and a cubic 
inch of water weighs 252°458 grains. If 1 lb. = 7000 grains, find 
correct to two significant figures the weighti n lbs. of a gallon of 
water. 

- 15. The area of an ellipse = 7 X a Xb sq. metres. If r= 
3°14159625, a = 3963296 and b = 1000. find the area of the 
ellipse in sq. metres correct to two significant figures. 

16. The population of British India was 294,361,056 in 1901 
and ‘62 per mile of the population were successfully vaccinated 
during the year. Find their number to the nearest 10,000. 

17. Taking Re 1 = £:0556, express the value of Rs. 998:875 
in £ 5s. d. to the nearest penny. 

18. If 1 ton = 27222 maunds express 18,444,655 tons in 
maunds correct to four significant figures. 


19. A firm finds that it ischarged customs duty at Re. ‘45626 
per lb. of tea imported into British India If it imported 7:19876 
X 10® Ibs. of tea during a year, find, to the nearest Rs. 100, the 
amount of customs duty it paid during the year. 

20. The area of the entire surface of the globe = 196°788442 
% 10¢ sq. miles. For every 10000 sq. miles of the area there are 
2436°55 sq. miles of land. If the rest be covered by water, find, 
correct to four significant figures, the area in sq. miles covered by 


water. 
21. If 1 invest Rs. 100 in a bank now, it would fetch me 


Rs. 1242296875 at the end of three years. Find, to the nearest 
pie, what I may expect to get three years hence if I invest 
Rs. 976°75 in it now. 

22. The average daily expenditure incurred by a country in 
waging a war was £451724. F ind, to the nearest million pounds, 
the expenditure to the country on behalf of the war if it lasted 
from 4-8-14 to 13-10-18, both days inclusive. 


(c) Contracted Division. 
Consider the following process of long division :— 
Divide 14285789 by 7426- 


166 GENERAL MATHEMATICS. [CHAP. Xf. 


or 2000, .. the 


The quotient = 14285°789 _ 14000 
7 


7°426 
digit of the highest place-value in the quotient 
should be in the thousands’ place, A special feature: 
of the following working is that instead of bringing 
down a new figure from the dividend at each step the 
digit of the lowest place-value is rejected one after 
another in the divisor, 
1923 = Quotient 
7426) 14285789 
7426 
742[6]) 6860 [0%'5 in the dividend is corrected into 6.] ° 
6683 [3 °. 9 X 6 gives carry 539 x 2 = 18, 
74 (2)) 177 +5 =.23) 
148 
7[4]) 29 
22 
7 
A further step in division is not possible as ‘7’ will 
have to be rejected in the next divisor to be written. 
and there is no digit to the left of it in the divisor. 
Hence the quotient could be worked out only to as. 
many figures as there are in the divisor. Therefore, 
if the quotient has to be found correct to ‘»’ significant 
figures, it should be worked out as far as the (x + 1)‘ 
Significant figure and in the divisor there should be 
(% +1) figures from theleft. To obtain them, either the 
superfluous figures to the right may be rejected in the 
divisor or the necessary figures made up by adding 
‘os’ to the right without altering the value of the 
divisor as in Note 2, page as. Also, it would be 
enough if as many digits be kept in the dividend as 
are necessary for the first step in division. 
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Ex. 5. Divide 712'49684 by 504°4687 and find the 
quotient correct to two places of decimals. 


712°49684 es 7°1249684 
504°4687  5'044687" 


its standard form = = or 1'4, roughly. 


by expressing the divisor 7% 


Hence, to get the quotient correct to two places of 
decimals it must be worked out as far as the fourth 
significant figure. Also, the digit of the higher place- 
value in the quotient is in the units’ place. 


Detailed working :— Contracted working by 
1'412 = Quotient | the Italian method :— 
5°044,687])7°1249684 pars 
5°045(4) soqp 1°42 
5'04f4] )2°080(8) 5°044[687_})y" 124 [96841 
)2°018(¢) a ae 
50.4] ) 062 6 
21959 i2 
5'[o] ) *o12 ‘ 
"O10 
*co2 °. the quotient = I°4r 


(a) ‘5’ *s ‘0006 X1 gives|correct to two places of 
carry ‘Cor 3 004 X1=*004,| decimals. 


+ ‘oot = * 005. [Notre:—Figures marked 
(6) 40’ ** ‘124 in the)with like letters fy 9g, 78 
dividend is corrected into)in the quotient and in the 
"125; divisor are multiplied to- 
(c) (8’ *? *004 X ‘agives|gether to get the digit of 
carry “0023 ‘04 X'4= O10 OR lowest place-value in 
+ -oo2 = ‘o18. the product at each step]. 
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_ [After the quotient is worked out as far as 1°41, it 
could be corrected to two places of decimals. as. fol- 
lows: —The divisor at the next stage is 5 and the divi- 
dend is 1 hundredth. Since 1 is less than half of 5. the 
remaining portion of the quotient would be less than 
half a hundredth. -Hence the quotient may be deter- 
mined to be 1'4t to the nearest hundredth, without 
working out a further step in- division. | 

£x.6. The distance between the sun and the earth 
=.14'849 X 10’ kilometres. If light travels at 29°7854 
* 10* kilometres per second, find to the nearest second 
the time taken by sunlight to reach us, 


> : : = 7 
The time in seconds is given by we tet cee 
29°7854 x 10 


Z.€1; by BASE 46 how? and is herice rou hly equal to 
I500 


~2— or 500. 
3 


__ 498°6 
2'978[ 54 ])1484"9 .“. the time reqd. 
IIgt’4 = 499 seconds, to the nearest 
293'5 second. 


EXERCISES. 


23. Find the quotients required below :— 
- 8187465'74= 10421'38, to the nearest unit ; 765°4784 + 869°765 
as far as the third decimal figure; 2 + 1:4142,3 ~ 1-732, 
1 = 3'14159625 correct to four significant figures : *184842=:0123 
correct to two decimal places ; and 12°146 ~ 11°16176 correct to 
five significant figures. 
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24, In a year 842,798 tons of sugar valued at £9,998 1658 
were imported into India. Find, to the nearest penny, the oes 
per cwt. of the sugar imported. 


25. In a certain year the total Sera ral produce er a 
country amounted to Re. 826,566,888 and the portion consumed 
“by its people to Rs. 620,404,666. Find to the neareast tenth, 
what per cent, of the total produce was consumed by the people. 


26.. Assuming 4 -= 3:14159 and-e = = SBS fad 


ier to three significant figures the values of : >) ‘ 6 +3 
] P : : 
oP > ee (c= 4), ce? + p%, (6 + e) (6—e) and 
in 
4 (6 p 


27. If + =y + 2°30258509, find, correct to five places of 
-decimals, by what 'y’ may be multiplied to get‘x’. If y= 
69314718, find the value of ‘x’ correct to four significant 
‘figures. Also, find correct to four significant figures the values of 


“y when x = ‘845093, -071882 and -0253059. 


28. Ina district with a population of 1,200,468 the number 
-of births was found to be 15496 during acertain year. Find to 
-che nearest hundredth the birth-rate per 1000 of the population. 


29. A bar of silver weighs 20-01 oz. (Troy) when weighed in 
air and 18°1054 oz. when weighed in water. Find correct to 
-three significant figures the value of the ratio of the weight of the 
-bar in air to its loss of weight in water. 


30. The present area under wheat cultivation in our land is 
-4,987 ,636 acres and the value of the annual produce is estimated 
-at Rs. 74,987,666 exclusive of: the money spent in cultivation. 
‘Find to the nearest Re. ‘001 the probable average annual produce 
of wheat per acre. 


31: Of £245, 824,333 sterling of British products exported 
abroad in 1894, India was a customer for goods to the value of 
£29, 300,069. Find correct to two significant figures what per 
cent. India bought of the total British products exported. 
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32, The supply of petroleum in Burma was 8,698,495 gallons: 
in 1892 and 10,276,435 gallons in 1893. Find to the nearest 
tenth the increase per cent. in the supply during the latter year 
when compared with that in the former. 


33. A province has an area of 141,189 sq. miles and contains 
35,630,440 inhabitants. If its annual revenue be Rs. 163,142,417 
and its annual expenditure Rs. 83,998.974, find (1) its average 
population to the sq. mile, (2) the average expenditure per head 
of population, (3) the percentage of revenue spent, and (4) the 
average revenue persq. mile. [Answer (1) and (3) fo the nearest 
unit, (2) to the nearest pie, and (4) to the nearest rupee. ] 


34. Mercury takes 87:969 days and Neptune 6012672 days to 
travel once round the sun. How many complete revolutions will 
the former make when the latter makes 5 revolutions. , 


35. The earth takes 365°2564 days in making a complete 
revolution of 588,825,756 miles round the sun. Find correct to. 
two significant figures the rate in miles per minute at which the 
earth travels on the average. 


Ex. 7. Find the value of— 


°015876584 X °1727857 X 564°347 correct to two places 
of decimals, 


Expressing each multiplier in its standard form, the 
Product = °15876584 x 1°727857 X 5'64337 = ‘2 X 
2 X 6or 2°4 roughly. 


Since .the final product should be found jto three 
places of decimals, the product of the first two factors 
should be found to four places of decimals and the 
working is therefore as follows :— 


CONTRACTED METHODS. ives 


-0°1587 [6584] 
17278 [57] | 
1°588 
*IIII 
"0032 
“OOl!l 
"OOO! 


r274[3] 
5643 [47] 

1°372 

"164 

*OII 

"COOL 


: 1°548 

‘*. the product = 1°55 correct to two places of 
decimals. 

Similarly if there be three multipliers in the product, 
each expressed in standard form and if the result be 
required correct to two places of decimals, there must 
be three places of decimals in the final product and the 
product of the first three factors should be worked to- 
four places of decimals and that of the first two to five 
places of decimals. 

[ NOTE:—If the value of 184878486 x 298408 has. 
to be found correct to three significant figures, the 
following method may be adopted :— 


1848 x 78°486 x 298498 

= 1848 X 7'8486 x 2°:98498 x 10°, by expressing 
each factor in its standard form. 

Since 1°848 X 7°8486 X 2'98498 is roughly equal to 
2X 8X3 or 48, the value of the product required, cor- 
rect to three significant figures,may be obtained by first 
finding out the value of 1°848x-7'8486 x 2'98498 tothe 
nearest tenth and then multiplying the result by 10°] 
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, 0°76543 X0°89 76367 


Ex. 8. Find the value of "9496487 , correct 


to two places of decimals. 
_ '79543 X 8:976367 
4°96487 
x 9 
5 


The value required 


or 4 roughly. 


*. to get the value correct to two places of decimals 
(¢.e.) correct to three significant figures, four figures 
-should be retained in the divisor and-hence four or five 
figures should be retained in the dividend. Hence the 
value of the dividend should be found correct to five 
significant figures. Since the dividend is roughly equal 
to ‘8 X 9 or 7'2, it must be worked correct to four 
places of decimals, (Why ?). Hence the following 
working :— 


07654 [3] 
8°9763 [67] 
6°1234 
"6889 
*0536 
*0046 
*0002 


4°964 [87] }6°8707(1'°384 
4 955 
1°g06 
1'489 
*417 
"397 
‘020 
.020 


*. the value reqd. = 1°38, correct to two places of 
decimals, 
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EXERCISES. 


36. Find the values of the following correct to three signi-- 
ficant figures :— 
39°76857 X 0°643781 & 7°65879122. 
45°4684 x -000463274 XK 286°14237. 
002040505 & 7789°425 x 52468. 
1758 x 54566 x 8987, 
14°001218 & °007637 X& 4°8912. 


28'66461 X 17'5432 pedi 2122s 
196547. ~~~ ~—« 818967 XK 765461" 
217°6517_X 14°32 ‘4146744 x 88°12564 


56-598 XX 296-0606 22 «= 149857 KX 7°42582 


37. Find the value of ‘x’ in the following, correct to three- 
places of decimals :— 


aI = 1765 x 4°4068 : 
x x 5566 = 172 = x 5°443: 
i = mpl tale 
aie * 2°41421 = 14985271: 
and — 141421 = 4°6204, 


38. Express, correct to two significant figures: — 
(a) a velocity of 11000 ft. in 1297 seconds into one of miles 
per hour, 
(b) a pressure of 50 lbs. per 7289 sq, inches into one of tons: 
per eq. mile. 
Es< uf 


39, If uosty find correct to two places of deci- 


mals the value of ‘M’ when S = 99°5305887 and Y = 365°2564, 

40. Giventhat 1 ft. = 30°48 cm, and 1 |b, = 453 6 grams, 
express | cm. in ft. and 1 gram in lbs., correct to three significant 
figures. Also, express a pressure of 15 lbs. to the sq, inch into- 
one of kilograms per sq. metre. 
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41. liabarometer reads inches at a place, the height of 
“the place above sea-level is roughly equal to 0a x 52428°445 


ft. Ifa barometer reads 24'6 inches on the summit of a hill, find 
~to the nearest yard its height above sea level. What would be 
‘the reading in the barometer ina balloon when it is just 3°875 


‘miles above sea-level ? 


42. The distance from pole to pole along a meridian is 
:20,014,890 metres Ii the distance be divided into 180 equal 
‘degrees, express a degree in English miles correct to two signifi- 
cant figures, (Assume a metre = 39°37079 inches), 

43. The population of India was 253,896,330 in 1881, and 
315, 132,537 in 1911. If from 1911 to 1941 the population may 
ibe expected to grow at half the rate as from 1831 to 191 1, find to 
~the nearest hundred-thodeand what the population would be in 
1941. 

44. Owing to the manufacture of synthetic indigo in Ger- 
~many the area under indigo cultivation in India has fallen from 
1,249,766 acres to 131 725 acres during the past twenty years. If 
the same rate of diminution in the cultivated area should con- 
tinue, find correct to three significant figures how many acres 
-would be under indigo cultivation twenty years hence. 


43. Ametre is supposed to be ten-millionth part of the 
distance from the North Pole to the Equator, whereas, in fact, 


it is only ‘eDoF aD of the above distance. Find correct to 


two significant fgures by what per cent. the present standard 
length of the metre falls short of the length which would make the 
usual supposition correct, 


46. Afathom = a of a nautical mile and 6) nautical 


miles = 69°166667 ordinary miles. Express a fathom in feet 
correct to two places of decimals, 


47. Taking the earth’s distance from the sun as unity, 
Mercury's distance from the sun may be represented by *38268 
and the distance Of Venus by ‘70711. If Venus be 6576 x 10¢ 
miles from the sun, findto the nearest 105 miles the distance of 
Mercury from the sun. 
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48, From the formula V = cn (P? + Q? + R?), find to 
the nearest unit the value of 'V’ when H = 5, B = 31416, P = 
43456, Q = 654107 and R = 3°2456, 


' 49. Ifthe radius of the earth = 6°37 & 10% cm. and that of 
the moon = 1°74 «x 13 cm, find correct to three significant 
figures their surface areas in sq, metres. (Assume that the surface 


area of each = 4 * 314159325 & the sq. of its radius.) 


50. Thestar Sirius is 1°375 x 10° x 92467000 miles from 
the earth. If light travels at 365°256 & 158976 & 10 miles in 
a year, find to the nearest year the time taken by light to reach 
us from the star. 


S51, When the height of the mercurial column in a barometer 
is'x’ inches ina cercdin place, the p’essure of the atmosphere 
per sq. foot = 5 X 13596 x 62°28125 lbs. Find to the nearest 
hundredth of a ib. the pressure of the atmosphere per sq: inch 
when the height of the mercurial column is 29’8 inches in the 
same place. 


52. Ifa rectangle is 456" by 245", the measurements being 
taken to the nearest '01'' show that its perimeter should lie 
_ ‘between 2 (4°555 + 2°545)" and 2 (4565 + 2545," and its area 
between 4°555 x 2'535 sq. ins and 4°565 X 2545sq ins Hence 


find to any reliable degree of accuracy its perimeter and area. 


53. Ifina‘triangle ABC, AB = 254". ZA = 59° an ZB @ 


49°, the relation between the sides is given by 


ABO_ AC _ BC 

Ome 7547. . 6572 
Find to the nearest 01" the lengths AC, BC. Also, if the area 
of the triangle be given by 4 AB x AC x ‘8572, find it to the 


nearest ‘01 sq. inch. 


If’ radians = 180 degrees, where ‘f’ = 31416, express 
correct to four significant figures the size of each angle in the 
above triangle in radians, 


= 
, = 
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54. If “= a} find ‘g’ correct to three significant figures: 
when / = 218'6, p = 3:1416.7 = 1°483445, 


55. A boy hinds approximately that the length and breadth of 
a room are.3'17 ft. and 1276 ft. while the real dimensions are 
13°69 ft. and 12°64 ft.. Express the error in each measurement as 
a percentage of the actual lengths. (Answer correct to two signi- 
ficant figures). By how much will the areas according to his- 
calculation fall short of, or be in excess of, the true area ? 


4y.1p 21276 V1 1% 64 cud 1264 
SD be 2 (90 'D 
Fan iy 100 Ppoeke 
Ju 6uU > Lc : Ppa 
se 
63 
a 


eee ex) e0dH 
124 


CHAPTER XII. | 
COMPOUND INTEREST. 


60. Suppose A borrows Rs. 1,000 from Bat 10°/, 
interest per year. Then at the end of a year A owes 
B Rs. 1,000 +an interest of Rs. roo for the year. If 
A does not then pay even the yearly interest it is 
usually compounded with, or added on to, the original 
principal. Thus for the second year the principal will 
be considered to be Rs. 1,100. At the end of the 
second year A owes B Rs, 1,100 + an interest of 
Rs. 110 for the year. If A clears the debt then, he 
may have to pay Rs. 1,210. Since the original princi- 
pal = Rs. 1,000, and the amount at the end of two 
years = Rs. 1,210, the interest for the period = Rs. 210. 
This interest is called compound interest. 


[Note that the simplet interest for the period is 
Rs. 200 only. Why is therefan excess of Rs. 10?] 


£x. 1. Ainvests Rs. 2,000 in a Bank which pays 
6°/, interest per annum. Ifinterest be added on to 


the principal yearly, find the amount standing in his 
name at the end of two years. 


Rs. 2000 = Principal for year I. 
» _ 120°00 Interest ¢ : 
#9 2420 Principals 5... ak, 
sie E2720 Interest “* 


wre ” ”» 


9, 2247°2 = Amount at the end of two years 
2 


Rs, 2,247-3-2 (to the nearest pie). 
G. M.—1 


: 4 
178 GENERAL MATHEMATICS. [CHAP. XII. 


& ( NoTE.—In the above decimal method, multiplica- 
tion by 6 and division by too are done in a singleline 
by writing each digit in the product got by multiply- 
ing by 6 two places to the right of where it ought to 
be written otherwise. ] 

If the time contains a fraction of a year, eg.» Ij or 
13 years, simple interest is usually calculated for the 
fractional part. Thus, the amount on Rs. 2,000 for 1¢ 
years in the above example = Rs. 2,120 + interest on 
Rs. 2,120 for ® of ayear at6°/, per annum = Rs. 2,120 
+ Rs. 2120 X 2 X So or Rs. 2215'4- 

At times interest may be payable more than once a 
year, e.g., half-yearly, quarterly, etc. If interest at 
6°/. per annum be payable half-yearly the amount at 
compound interest on Rs. 2,000 for two years may be 
calculated as follows for four periods at 3°/, per 
period :— 


Rs. 2000 = Principal for Period I. 
a 60°00 = Interest ™ 3 
» 2060 = Principal ;, II. 
+4 61°80 = Interest % 3 
»w 2b2c8 & Principal 3 III. 
% 63'654 = Interest si 7 
yy 2185°454 = Principal IV. 
9% 65 56360 = Interest - = 


, 2251°0170 = Amount after four periods 

= Rs. 2,251-0 as. 3 ps. (tothe nearest pie). 
| [Nore 1. In the actual working, approximations 
are effected in the fourth decimal place, (¢.g» in writ- 
ing 65'5635 instead of 65'56362 as interest in rupees for 
period IV above) so that the final result may be ex- 
pressed correct to the third decimal figure to give the 
amount to the nearest pie or penny, (Refer to Art. 59» 
Chapter XI.) 
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Note 2. When interest at 6°/, per annum is pay- 
sable half-yearly, Rs. 2,000 would actually fetch in one 
‘year an interest of Rs. 121-8, z.¢., of 6°09°/...]. 


61. The amount at compound interest on a sum of 
money for a given period may be found by means of a 
‘formula :— © 


Let Rs. *P’ amount to Rs. ‘A’in ‘n’ years at ‘7? %/, 
per annum compound interest. 


Also, let Re. 1 amount to Rs. *R’ in r year. 
2é,letR = (= 42%. ). 
100 

Since Rs. ‘P’ amounts to Rs. ‘P x R’ in one year, 
‘Rs. ‘P x R’ is the principal for the second year. 

‘, the amount on Rs. ‘P’ in two years 

sks, (Px RB ie Re ore Ke” ¢ 
and that at the end of ‘z* years = Rs. P x R*, 
.A=PxR=P (1+55,)". 
“ 100 
... the compound interest on Rs. P for ‘7’ years 
= Rs.(P x R* — P)or P(R4— 12). 
“Thus, if P = 1500,” = 2andr = 6,A =P X R? 
= 1500 x (106)? or 1500 x 1°1236, 

*, Rs. 1,500 would in two years at 6°/5 per annum (compound 
interest) amount to Rs. 1,685-6 as. 5 ps. (to the nearest pie). 

Ex. 2. | bought a house from Sankaran who wanted 
‘Rs. 1500 for it. I paid him only Rs. 500 cash and 
remitted to him Rs, 200 annually from the date of the 
first payment. Calculate how much I owe him at the 
beginning of the third year. (Reckon compound 
dinterest at 9 °/o per year), 
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Rs. 1000 = the amount J owe at the beginning. 
of the first year. 


. go = Interest for the year. 
, 1090 = Amount due at the end of the year. 
Deduct , 200 = the sum that I pay. . 
» 890 = the amount I owe at the beginning” 
of the second year. 
» sor = interest for the year. 
» 970°r = Amount due at the end of the 


second year. 

the sum that I pay. 
the amount I owe at the beginning: 
of the third year. 


* Lowe him Rs. 770 1 a. 7 Pps. at the beginning of 


the third year. 


[Note that out of Rs 200 I pay at the end of the 
first year, Rs, 90 forms the interest due for the year 
and Rs. 110 is part of my original debt. Similarly, 
out of Rs. 200 I pay at the end of the 2nd years. 
Rs. 80'1 forms the interest and Rs. 119°9 forms part of 
my original debt. } 

Ex. 3. Reckoning interest at 9°/) per annum, pay- 
able yearly, what must a man now invest in a bank in 
order that he may be eligibleto receive Rs. 1500 at the: 
end of each of three years from to-day ? 


First Method :-— 
Suppose an investment of Rs, *P’ now made fetches 
Rs. 1500 at the end of each of three years from to-day. 


Deduct ,, 200 
», .s701 


Ni 


Since Re. 1 now invested would amount to Rs. 1°09». 
Rs. (1'09)', Rs. (1'09)*, at the end of one, twoand three 


~ COMPOUND INTEREST. 181 


years respectively, a payment of Rs,¥1500at the end of 
‘One; two and three years would fetch Rs, 1500 x 
‘(1'09* + Rs. 1500 X I'og + Rs. 1500 at the end of the 
‘third year, and Rs, *P’ now invested would fetch 
Rs. P x (1'og,? in three years. 


“.’P X (1'09)? = 1500 X (109)? + 1500 X (1'09) 
+ 1500 = 1500 X {(109)? + (1'09) +1}. 


1 pes aa x { (1109)? + (1109) + 1} 
= 3797, to the nearest Re. 


“. the value of the investment reqd.=Rs. 3797, to 
the nearest Re. 

[NoTEr. A loan of Rs, 3797 at 9°/, per annum com- 
gpound interest could be cleared by a payment of 
Rs. 1500 at the end of each of three years. 

Note 2. The value of (1:09)? + (1°09) + 1 = that of 
{1'09)" — 1 ; similarly 2°+22+”2+1= ti ee or) 
(1°09) —1 “%—I 

NoTE 3. Ii Rs. ‘P’ now invested fetches Rs ‘K ’ 
annually for ‘2’ years‘7’°/, per annumandif Rs. ‘Rj’ 
‘be the amount on Re. 1 for 1 year, it may beshown that 

i et R? —1- 
a x R* =K <x ae 

Second Method :— 

An investment of Rs. 100 now made would fetch the 
man Rs. 9 at the end of each of three years and an 
additional sum of Rs. 100 at the end of the third year. 

Since Re. 1 now invested would amount to Rs. (1'09)* 
at the end ofthree years, a payment of Rs. 100 three: 


IOO 
(r°09)* 


ryears hence = one of Rs. now made. 


ee 
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~. an investment of Rs. {100 ___ 10° lt now made: 
(1'09)* 


would fetch him Rs. 9 at the end of each of three years. 
* inorder to fetch him Rs 1500 at the end of each 


of three years, Rs. oS S r00— act should: 
y det = OOO" 


be now invested. 
*. the value of the investment required 


= Rs, 500 X 100 fy — I } 
3 


(1'09," 
te | Pig 50000. "295029, Rs: to the 
* 3885087 hs 
nearest Re., using contracted methods. 


EXERCISES. 


1. Find the amount at compound interest on :— 

(a) Rs, 750 for 2 years at 8°/, per annum: 

(b) £900 for 2 years at 6°/. per annum ; 

(c) Rs. 1,500 for 13 years at 74 °/, per annum; 

(d) £750 for 1% years at 10°/,. per annum, interest payable: 
half-yearly: and 

(c) Rs. 1350 for 2 years at 54 °/) per annum, interest pay- 
able half-yearly. 

2. fA=P(1+ Te find ‘2° when A=1210, P=1000: 
andr = 10; find ‘ry’ when P = 2000. A= 29205 and » = 2; find 
P whenA = 1331, r= 10 andn = 3. 

3. What is the least sum that a man must now invest in order 
that the amount on it accumulated at 5°/o compound interest 
may meet an expense of Rs. 2205 for his daughter's marriage two 
years hence? 

4. On1-8-16. A borrowed Rs. 725 at 8°/. simple interest and 
lent it on the same day to B at 8°/o compound interest. If 
both the transactions were closed on 1-8-18, find his gain. 


a a 


: ‘ ax 4 
Ce a | 
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5. The property of a man has ben steadily increasing in value 
by 10°/, perannum. If it is worth Rs. 50,000 now, estImate its 
worth two years hence. Also, find its worth two years ago, 


6. Asued B for Rs. 3,000 which was the amount at compound 
interest on a sum lent two years ago at 12°/, per annum. Find 
the amount originally borrowed by B. 


7. Chothmal Sowcar lends money at 11°/, per annum, interest 
payable half-yearly, while Krishna Lal Sowcar lends at 11}4°/5 per 
annum, interest payable annually. I want to borrow Rs. 220 which 
I could repay with compound interest at the end of two years, 
From whom is it cheaper to borrow, and what will be the 
difference when I repay? _ 


8. A sum of money was lent at 10°/, per annum two years ago 
to be repaid now with compound interest, but a dispute arises as. 
to whether the interest should have been compounded yearly or 
half-yearly. If the difference between the amounts in dispute 


be Rs. 220 4 as., find the sum lent. 


' 
Exercise (9) to (17) given below could be worked by a 
principle similar to that involved in Examples (1) and (2) 
worked tn this chapter :-— 


9. Owing to the increase of automobiles in a city the number 
of carriages drawn by animals fell from 5120 at the beginning of 
1912 to 4480 at the beginning of 1913. Assuming a constant 
annual rate of decrease, find the number of such carriages in the 
city at the beginning of 1915. 


10. The value of a bungalow increases each year by 20°/,. IF 
it is now valued at Rs, 10,000. find its worth (a) two years ago, and 
{b) two years hence, 


11. The price of brass vessels bought for a hostel in July 1914 
was Rs 500. In July 1918 an exactly similar set was bought for 
Rs. 1,620. Assuming a uniform rate of increase in the price of 
brass, find what the vessels cost in July 1916. 


12. The value of a silver vessel depreciates. by 10°/, each year. 
It is now valued at Rs. 150, find its worth (a) two hati ago, and 
(b) two year hence. 


Oe 


by 
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13. The annual birth-rate in a Taluk is 15 per 1000 and the 
annual death-rate is 2 per cent. of the population. If the total 
population now be 820,000. find what it was two years ago and 
what it would be two years hence. | 


14, A ball, allowed to bounce vertically rises to heights which 
gradually decrease in such a way that the height in any one bound 
is 40°/. of the height in the preceding bound. Find the height of 
the fourth bound if the ball be dropped from a height of 4 ft. 


15. At the beginning of 1914the population of a town was 4490. 
Since then the town has attracted people from outside at the rate 
of 35 per thousand every year. If the birth-rate per annum had 
been 4°2°/, and the death-rate 2°5°/, of the population, find 
the population at the beginning of 1918. 


16. Ina certain College the income in 1913-14 was Rs, 33,000 
and the expenditure Rs 30,000. The income every year rose bY 
10°/5 when compared with that for the previous year while the 
expenditure rose by 9°/,.. Find the surplus in 1917-18. 


17. Owing to the import of foreign sugar into a country, the 
indigenous industry fell by 40°/, every year. Find what percent- 
age of the industry would die out in four years. 


18. A man is entitled to receive Rs. 1,100 at the end of each 
of two years from the present day. What immediate payment 
would bea fair equivalent, compound interest being reckoned at 
10°/, per annum ? 

19, A Municipality borrows Rs. 2,45,000 for providing fresh- 
water supply to its rate-payers. If the loan is to be cleared in 
three equal annual payments, find the amount of each payment 
reckoning compound interest at 5°/,. per year. 


20. lI invest on the first day of every year my ®nnual savings 
of Rs. 300 in a Bank paying 10°/, interest per annum. If the Bank 
adds on the interest to the capital every half-year, find the amount 
of my savings at the end of 1} years from my first investment. 


2%. A school is started with an endowment of Rs. 10,000 
which is invested in a Bank to accumulate at 5°/, per annumcom- 
pound interest. If the school draws from the Bank Rs. 2,500 
annually to meet the deficit for the year, find the amount to its 
credit at the end of four years. 
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22. A man invests Rs. 2,106-3 as. ina Banking Company and 
‘receives Rs. 500 at the end of every year. If compound interest 
‘be calculated at 6°/, per annum, for how many years will he 
teceive the annuity ? 

23. Prove that, if interest be payable 'qg’ times a year, the 


‘formula A = P (1+ 7) _ gives the amount Rs. (A) at comp. 


int. on Rs. (P)} in ‘2’ years. 

* 24. Amaninvests Rs. 2,550 ina Banking Company which pays> 
‘him Rs. 600 at the end of every year. If comp. int. be calculated 
-at 9 °/o, find the amount to his credit after the fourth payment. _ 


25. Natarajan bought an estate from Jafir for Rs. 45,000. He 
paid Rs. 35,000 cash and agreed to pay the balance in two equal 
annual instalments. If 44 °/. comp. int. be reckoned, find the 
amount of each instalment. 

26. Suppose your ancestor invested 1 pie to your credit in 
1600 to accumulate at 6°/, comp. int. Find to the nearest 
Rs. 100 your share in 1900, given that (1°06)2°° = 10° xX ‘389 
-yery nearly. [Assume that no accidents happened in the mean- 

while. ] 

27. Suppose your father invested Rs. 10to your credit on 
1-4-1901 to accumlate at 3°/,. compound interest in the Post 
Office Savings Bank. What amount could you expect to draw on 
1-4-1941? [Assume (1°40)#9 = 3251 very naarly.] 1 § 

28. When a zemin was taken up for management by the 
Court of Wards it had a debt of Rs. 2,32,050 borrowed at 10 °/. 
per annum, interest payable yearly. Instead of paying the in- 
terest as it fell due, the Court of Wards repaid Rs, 73,205 from 
the income at the end of each year, Show that in four years the 
loan would be completely repaid. 

29. I promise to bea contributor to an auction-chit-fund to 
last for 6 years, the nominal amount of each chit being Rs. 6000, 
to be paid by six contributors at a nominal rate of Rs. 1000 per 
year at the beginning of each year. On the first day of each year 
the lowest bidder gets the chit by auction and has to pay 
Rs. 1,000 per year from that time. If bid at the first chit for 
Rs. 4,990 and invest the sum ina Bank which agrees to contri- 
‘bute to the chit on my behalf, show that, allowing interest at 
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9 °/, per annum, the Bank would gain only 8 as. 7 ps. by the 
whole transaction. 

30. A house-building agency gets a house built for me for 
Rs, 2400, which is to be repaid with interest in three equal 
annual instalments, the first instalment to be paid at the end of 
the first year. If 5 °/. comp, int. be reckoned, show that (x) the 
amount of cach instalment in Rupees is given by 

(z) 2400 < (1:05)* = x X { (1°05)? + (1°05) +1}. 
or by (b) { (2400 x 105—x) XK 105—x} XK 105 =x. 


CHAPTER XIII. 
THE CUBE AND THE CUBOID. 
62. VOLUME OF A RECTANGULAR SOLID. 


Place three inch-cubes so as to form a rectangular 
block. Place two such blocks so as to form a layer. 
‘Arrange five such layers one above the other as in. 
Fig, 106. A rectangular solid would be formed whose- 
length is 3”; breadth 2” and height 5”. . 


It is called a cuboid. Its volume is equal to 3 X 2X 5. 
a cubic inches. 

It may be similarly seen 
that if a cuboid be ‘2"’ long, 
‘6’ broad and ‘h''’ high 
and if‘ V’ be its volume in 
cubic inches 

Vi EXO KR. 

Also, since ‘/ x 6’ =the 
area of the base in sq. ins.». 
the volume of the cuboid in 
c. ins. = the no. of sq. ins. in 
the area of the base x the 
no. of inches in the height. 


The volume ofa cube‘d”’ long = dc. ins. This 
principle is involved in building up thetableof British _ 
Cubic Measure (refer to Appendix) as also in the fol-- 
lowing metric measures of volume :—1 cubic metre = 
108 cub. dm.3 1 cub. dm. = 10% cub. cm ; I cub. dm. 
is called a /itre and 1 cub. m. is called a steve. 
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The surface area of a wooden inch-cube, 4" long =60? 
_-sq. ins, and that ofa cuboid 2” by 4" by h" = 2 (1h+1b 
_ + bh) sq. ins. The figures below representing the meés 

of a cube and of a cuboid would make this clear: — 


Fig. 107. Fig. 108. 
Net of a cube. Net of a cuboid. 


EXERCISES. 


1. Find the valumes of the following :— 


(z) a brick, 8” long, 43” wide and 24" thick. 

(0) a blackboard, 1 metre long, 55cm. wide and 3 cm. 
thick. 

(c) a wall, 25 ft. long, 10 ft. high and 1 ft. 6 ins. thick. 


2. Show with reference to any rectangular block that 


V=ixXd Xh) 
peak 
bxXh where '1' ft. is the length of the block, 
b= = SY ‘db’ ft. its breadth, ‘h’ ft. its height and 
LXh V cub. ft< its volume. 
ands =v :° 


Verify numerically. 
3. If‘A' isthe areainsg. ft. of the base of a rectangular 
yrism and ‘b" its height in ft., show that its volume = A X 6b 
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c. ft. Also, if V = A X b, show by giving numerical values that 
Vv 
A‘ 

4. Aclass-room is 18 ft. long, 15 ft. broad and 12 ft. high, 
Find the volume of air inthe room. 1f 29 pupils and one teacher 
are seated inthe room, find how many c. ft. of air-space is- 
allowed to each person on an average. 


= and b = 


5. A dealwood box measures internally 2 ft. 9 in. inlength, 
Z ft. 3 in, in breadth and 1 ft. in height. How many measures- 
of wheat flour will it hold ? [1 measure occupies 100 ¢, in.] 

6. The gallon-tin in my house is roughly in the form of a 
cuboid whose internal length=6", = breadth = 4” and height = 
11°55", Find the no. of c. in, ina gallon. 

A kerosene tin is 133 in. high and ‘its bottom has an area of 
80 sq. in. How many gallons could it hold ? 

7. A beam of wood is 22 ft. long 1 ft, 5in. thick and 1 ft. 

high. Find its weight if 1 c. ft. of the wood weighs 52 lbs. 


8, A black-board ismade by fitting three planks each of 
which is ‘x’ ft. long, y’ inches wide and ‘t’ inches thick. How 
much of air-space will the board occupy? Also, give the 
numerical result when x = 4'5, y = 14, and ¢ = ‘75. 

9. A rectangular tank is 120 ft. long, 84 ft. wide and 20 fet. 
deep. How many gallons of water could it hold? [64 gallons= 
Lc. ft.) 

10. A new hall has to be constructed in our school 80 as to 
accommodate 80 pupils. If, 94 sq. ft. of floor-space and 95 c. ft. 
of air-space should be allowed to each pupil, explain how you 
would choose the dimensions of the hall. 

11. Ina rectangular tank, 100 yds. long, 80 yds, wide and’ 
40 ft. deep, the level of the water is 10 ft. below the top. A 
sluice is kept open which discharges on the average 40 c. ft. of 
water per second. How long should the sluice be kept open in- 
order that the depth of the water may be 25 ft. ? 

12. Inacertsin place there was a rainfall of 2°7 inches on a 
certain day Calculate how much of water fell ona rectangular 
field, 1 acre in area. ' 
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13, Inariver valley there was a rainfall of 25" du'ing 
December 1914, If the valley contains 400 sq. miles and if only 
“75°, of the rainfall reached the river. estimate how much of 
rain-water flowed into the river. 
14. Ac. ft. of lead is made into a sheet 60 ft. long and 4 ft. 
wide. Find the thickness of the sheet. [Express your result as 
the decimal of an inch. ] 
15. The road from P to Q is 1 miles Jong and 30 ft. wide. It 
is to be covered with gravel to a height of 6". How many cart- 
loads of gravel will be required, if each cart holds 18 c. ft. of 


gravel ? 
16, Ina lake the sheet of water has a surface area of 20 acres 


and is 20 ft. deep on the average. If the lake has to irrigate 500 
acres of land at ‘015 c. ft. of water per acre per second, how long 
would the water last ? [Neglect the quantity of water evaporated], 

17. The inner surface of the flat roof of a rectangular room 
‘91 by 18! is covered with wood 2" thick. Find the volume of 
- wood required. 

18. A reetangular vessel 2}dm. long and 1 dm. broad is 
- partly filled with water. A steel ‘all is dropped into the vessal 

and the level of the water then rises by 1 cm. Find the volume 

of the ball, if it be completely immersed in water. 

19. A rectangular jar measuring on the inside 10'' high, 8" 
long and 5" wide, contains water to the height of 6". Four blocks 
_of marble each 2" by 1°5" by 1" are put into it, Find to what 

height the water would rise in the jar. 

20. Ac. dm. of steel is drawn into a uniform rectangular bar 
5 m.long. Find the area of the rectangle forming the cross- 
section of the bar. 

21. The cross-section of a pipe is a rectangle l' by w'. Water 
flows through its full bore at r' per minute. Find the quantity 
of water discharged continuously in ‘h’ hours. 

22. Asheet of metal has an area of I0 sq. dm. Its weight is 
2‘1kg. Whatis its thickness? [lcub. cm. of the metal weighs 
11°2 grams] .: 

23. Arectangular cistern measuring internally ‘x ft. long 
‘y’ ft. broad and ‘sz’ ft. high contains water to a height of 
‘h' ft. What would be the height of the water in the cistern 
-when ‘2’ bricks, each 9''X43"X23/, are thrown into the water ? 
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{Each brick being porous absorbs one-tenth of its own volume 
-of water]. 

Ex. A room measures externally 25 ft. long, 18 ft. 
broad and 14 ft. high. It measures internally 23 ft. 
dong, 16 ft. broad and 14 ft. high. Find the amount 
of space occupied by the walls. 


The space required 
= 25 x 18 X 14—23 X 16 X 14¢ ft. (Why ?) 
= ELAS Cie 


Fig. 109. 


24. A closed teakwood box is measured externally and its 
Yength is found to be 2 ft., breadth 1 ft. 4in., and height 1 ft. 
Zin. The thickness of the woodis } an in. Find (1) how 
much the box could hold; (2) the quantity of wood in the box, 
_and (3) the weight of the box, given that 1c inch of the wood 
weighs 3% oz. 

25. How many c. in. of woodare there in a closed dealwood 
box whose external dimensions are 4 ft. by 2 ft. by 1 ft. 8 in, 
the wood being l inch thick ? What is the capacity of the box? 


26. Achalk-box measures externally 8" by 5" by 6”. Each 
side is ‘4’ thick The box contains 144 pieces of crayon chalk 
packed with saw-dust If there are 10 c. in, of saw-dust, find 
the space occupied by each chalk-piece. 

27. An iron-safe, made of plate 2" thick, is 2/ long, 1/ 6// wide 
and 3/ high. on the outside. Find the weight of the safe when 
it is empty, given that a cubic foot of iron weighs 480 Ibs. 
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28. Aclosed box measures externally * 1’ inches long, ‘b’ 
inches wide and ‘i’ inches high. It is made of wood ‘k’ inches: 
thick. Show that 

(i) its internal length = (2 — 2k) inches 
x , breadth = (b—2k) ,, 
+ » height = (hk —2k) ., 
(ii) the box could hold (/—2k) (6—2k) (A—2k) c. in. 
and (iii) the volume of [wood in the box 
= lbh — (2 — 2k) (b — 2k) (h — 2k) c. ins. 

29, A rectangular box without a lid is made of wood 3// thick 
at the sides and 1" thick at the bottom. Its external length is 
2/6", width 1/ 6" and height 1/ 4”. Find the capacity of the box. 
and the volume of wood contained in it, 

30. An open rectangular box is made of tin 2 mm. thick. Its. 
external length is 12 cm., width 10 cm. and height 5 cm, It 
weighs 520 grams when empty and ‘9 kg. when full of rice flour. 
Find (1) the weight of 1 cubic cm. of tin and (2) the volume 
occupied by 1 kg. of rice-flour. 

31. A block of wood is a"! by b'' by c''. It is overlaid with 
metal ¢” thick. Find the volume of metal used. 1 cubic inch 
of the metal costs Rs. 2, find the value of the metal used. Also 
give the numerical results whena = 10, b=6, c=5andt= ‘05' 

32. Find the volumes of the solide. 
A represented by the figures given below. 
Also calculate their surface areas. 
B (a) A rectangular solid (Fig. 110) 
i) AB = BC = DB = 10! 
(ii) AB = 12", BC=18" and 
DB = 20°. 


Fig. 110, 


‘ 
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(6) A rectangular solid with a rectangular opening. 
AB = 18', BE = 10', BC = 1' 6" 
FH = 2'4" and HG = 5'4". 


p? G 4 


Fig. 111. ee 


(c) A rectangular solid with a rectangular groove cut in it. 
AR = HI = IK = RE = LI = RC= 4 
AG = HF = 1" and FG = 3", 


Fig. 112. 


(da) Two rectangular pieces of wood fitted together in{the 
form of a‘cross. | 


G. M.—13 
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AD = 28", AB = 2", BC = 1", EF = 14", EG = 2", GH= I". 
F 


Fig. 113. 


33. Find the cost of lining with lead a closed dealwood box 
whose internal dimensions are 3 ft. by | ft. 8 ins. by I ft. 8 ins. at 
Re. | per sq, ft. 

34. Find the cost of lining with tin an open rectangular box 
which measures internally 43 ft. long, 12 ft. wide and 14 ft. high 
at 8 annas a sq. ft. [Include the rims at the top which are § inch 
wide]. 

35. Three cubes have their edges in the ratio 1: }: 3. Com- 
pare their volumes. 


36. A lantern-post consists of a cubical structure of edge 
‘4’ ft. surmounted by another of edge‘ i} ft. supporting a 
granite stone 8 ft. high, 8 ins. wide and 8 ins. thick. Find the 
volume of the entire structure, 


«ye 
37. A rectangular solid is ‘J ° ins. long, oe ins. broad and 


2 
‘ 3 ‘ t 


«31? ins. high. Another is aa ins. long, + ins. broad and = 


ins. high. Compare their surface areas as well as their cubical 
contents. 


38. A block of wood is in the form of a cube whose edge is 
(x + y)". Points are marked in each edge dividing it into two 
parts x'' and y" in length. Through these points the cube is cut 
jnto 8 cuboids. Find the volume of each part. Hence show that 


(x + y)? = x* + 3x? y + 3xy? + y5. 
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39. Illustrate, by using inch-cubes and separating them after- 
wards, that 


C1) (a— 9)*-— 44 — 3x7y + 3xy* — y*. 
(2) 2° —y® = (x — y) (x° + xy + y”). 
(3) (a +b) (c+ da) (e +f) = ace + aof + ade + adf 
+ bce + bcf + bde + bdf. 


Verify your results by actual multiplication and by giving 
mumerical values to a, b,c, d,e,f, * and y. 


40, Give a geometrical meaning to the expressions a7, @? + 02 
+o, 2 (ab + ac + bc), x* + y®, 642 and a* + b? — c?, 


41. The soil removed from a rectangular railway-cutting100 ft. 
long, 40 ft. wide and 10 ft. deep is spread uniformly over a field 
of 2 acres. If the soil occupies ,’;th part more space when dug out 
and spread, find by how much the level of the field would be 


raised. 


42. A town containing [075 inhabitants is supplied with 
fresh water from a rectangular reservoir which has a flat base 
of area 124 acres. If water should be stored in the reservoir 
so as to last the town for 200 days, allowiug each person 
30 gallons per day on the average, find to what height water 
should be stored in ft. [Assume 64 gallons =< I c ft. and neglect 
the evaporation. ] 


43. The canal leading from the Red Hills Lake is 14 ft. wide 
at a place of observation, where it has vertical walls. If the depth 
of the water there be7 ft. and if water flows at three miles an 
hour on the average, calculate the quantity of water discharged 
from the Lake between 6 4.M. and 11 4.M. during a day. 


44. I pour ‘x’ potfuls of water into an empty rectangular zinc 
tub andi find that the water is ‘y’ ft. deep. If a potful holds 
‘d’ cubic inches of water, find the area of the bottom of the tub, 


45. A sheet of paper is given to you of exactly the same size 
asa sheet of your note-book. Find the edge of the biggest cube 
you could make from the sheet. How much of the sheet will 
remain, after the cube is made ? 
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46. The cross-section of an iron girder is of the form shown: 
in the figure. ‘ 

AB = 1 ft., FE = ED =DC=NG. 
= LN = 3GH = LM = HK=3EN: 
= AF = BC. 

Find the weight of the girder,given: 
that it is 24 ft. long and 1c. ft. of 
iron weighs 480 Ibs. 


y Fig. 114. 


47. Ifthe thirsty crow in Aisop’s Fables found the water at 

the bottom of a tall rectangular jar ‘/’ ins. high, ‘2" ins. long 
‘and ‘8’ ins. broad and threw ‘1’ pebbles into it each containing 
* p' cubic inches before the water reached up to the brim, find the 

F depth of the wafer in the jar before the pebbles were thrown in,. 


_ 48. Tworectangular bars of silver whose dimensions are 
a’ < bX co” and 2' X y" X 0” respectively are melted to form a: 
new rectangular bar with a cross-section ‘ d’ sq. ins. Find the: 
length of the bar. Also, give the numerical result when a = I, 
b=2,c= lx = 3, y = 2andd = 4. 

49. Examine the truth of the following :-— 


With a given total surface area, the greatest volume ofa 
cuboid is got when it ts a cube. 
50. The size ofa book is 7°5" X 5" x 1‘5", 1620 copies of 


the book have to be packed into a rectangular box. What is the 
size of the box you would choose 


CHAPTER XIV. 
SIMULTANEOUS EQUATIONS AND THEIR — 
APPLICATIONS. | 
63. Consider the following problem :— 


I had 3 acres of wet land and 2 acres of dry land on 
which I paid an annual land-tax of Rs. 31. Recently I 
came to possess 4 acres of wet land and 3 acres of dry 


land on which I paid a land-tax of Rs. 42, Find the 


dland-tax per acre on each kind of land. 


Suppose the annual land-tax to be Rs. @ per acre of 


wet land and Rs. y per acre of dry land. 


Then the first condition given in the question gives 
‘the relation 3x + 2y = 31 oes ws CD 
But this relation alone would not help us to find the 
values of zand y. For,any no. of values of # and y 
could be found so as to satisfy the given relation as 
‘shown in the table below :— 
“2 Gi UE a heat phe ta (A) 
V1 F121 35151 evens 
On beMining the second condition givenin the 
question, viz., that the land-tax on 4 acres of wet land 
and 3 acres of dry land is Rs. 42, we get the relation 
4x + 3y = 42 ag feng 2) 
The values of x andy satisfying this relation are 
-shown in the following table :— 
@irolo) 8| 7/6\.... 
yl $12 13h lai 161 a 
From (A) and (B) above, it is seen that the values 
= 9, y = 2 satisfy both the relations (1) and (2). 


~ 
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*, the land-tax is Rs. 9 per acre of wet land and 
Rs. 2 per acre of dry land. 


The above problem corresponds to finding the values 
of x and-y which satisfy the equations, (1) 3% + 2y = 
3r.and (2) 4% + 3y = 42 at the same time. 


From the above solution it follows that an equation 
involving two wnknown quantities in the first degree 
has an unlimited no. of solutions and hence its solu- 

tion is indeterminate. Two such independent equations 
are required in order that the solution may be deter- 
minate. On further examination it will be found that 
one, and only one, set of values could be found for the 
unknown quantities which u ould satisfy both the equations 
at the same time. Such equations are called Simul- 
taneous equations. 


The equations 3% + 2y = 31 ak wavicl, (5): 
and 4% + 3y = 42 seat Te. (2) 

have been solved above by a method of trial. Since 
the above method of search would be very tiresome 


and at times unsuccessful, the following method may 
advantageously be employed :— 


From equation (2), 3 y = 42 — 4% 


and hence y = roate? os, ae 
Substituting this value of y in equation (1), 
3x + 2 — 4" = 31  () 
“ox + 84°— 8e'= 93 aes (| 
re x=9 Pee sy | 


Since y = Sy a in equation (3) 


i 42 3 or 2. 
7 5 


e) 
x 
i WW 
Ke) 
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(Check :—3x+2y=3X9+2X2 or 31 as given in (1); 
4x + 3y=4X9+3%2 or 42 as given in (2), 
°. the solution above obtained is correct.] | 

Just as step (6) in the above solution could be got 
from step (5), step (5) could also be got from step (6), 
i.¢., to say, the steps (5) and (6) are zeversible. oe 

The underlying principle inthe above solution is 
one of elimination, 7.¢. to say, to deduce a simple equation 
in which one only of the unknown quantities appears. * 

The above principle may suggest the following 
methods :— 


Method (a) 3 
Frum equation (1), 7 = ee se (7) 
(2), x* = aren eS) 
By comparison of (7) and (8), SS ee (9) 


°. clearing the equation of fractions, 
4 (31 — 2y) = 3 (42 — 3y) 
or 124— 8y = 126 — gy 


ee y=2 
’. from equation (7), * = re or 9. 
Method (b) 
Of equalising the coefficients :— 3 
3x + 2y = 31 garni.(t) 
4x + 3y = 42 se, -€2) 


Multiplying either side of equation (1) by 3 and 
either side of equation (2) by 2) we get 


ox + by = 93 nee ovay 
8x + 6y = 84 Ht vos a 
Subtracting, # = 9 se ove CD 


be y =2—3*9 ora. 
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[How are the multipliers 3 and 2 leading to steps (3) 
and (4) suggested? In the expression 3% + 2s 3 
and + 2 are called the coefficients of x and y.] 

When the co-efficients of ‘x’ and ‘y’ are interchanged in 


the two equations, the following method of ‘addition’ and 
‘subtraction’ may be employed :— 


Solve :— 5x + 2y = 121 pos C2} 


* 2x + 5y = 103 ee 
Adding, 7x + 7y = 224 
orx + y = 32 ve (3) 


Subtracting (2) from (1), 3% —3y = 
orx—y= 6 ca" aD 
Adding (3) and (4), 2x = 38 o0r% = 19 
Subtracting (4) from (3), 2v =26 or y=13 
: EXERCISES. 


1. Express ‘y’ in terms of ‘x’ in the following :— 


Qype = 15;%—Qy = 15; 22 + 2y = 15; is =o +10; 


— 


— 


p Aes aD ig _ = 
i0 >= = 10 15 =x+ 10; 5 —3=6 and 4y — 5x : 


wi 


a Express ' x in terms of ‘y' in the following :— 
lytx = 335% +3y =5;6xe +4y = 15; 15y — 3x = 6; 


244+8 =y and +45 
(y — 2) 
3 


3. (a) Substitute 


for x in the following and find the 
values of x and y in each case :— 

I5x = 3y; 15y = 38x + 44; 15—fx = y —1; + deh ihe A 
22x — 4y = 36; 2x = 3y + 1 and 5 =v t?. 


(6) Substitute 3 a ae for ‘y' in the equations given below 


and hence find the values of « and Is 
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Wt ead Set Oy =; M—4e =y; 19 2y = 12s 


4x —2y = 32. 
4. Solve the following :— 

(a) x = 3y; 
4y = 3x — 10. 

(c) y= 3x +2; 
x = 4y —19, 

(e) 2x + y= 4; 
3x + 2y = 5. 


{g) 2x —3y —1=0. 
2y + 3x —5=0. 


(i) x+2y—4=0; 
x—2’—2=0, 


{k) x+ y= 28; 


x—y= 12. 
{m) 2x —y =8; 
*— dy = 1, 
(0) 5x + 3y = 13; 
5a —3y =7. 
(g) x+y =14; 
34% + 2y = 34. 
(s) 3x + 2y = 1950; 
Sy — 2x = 125. 
(u) 7y = 15% +3; 
5 —Qy «= 4x. 
(w) 91 + 65-= 10; 
161 — 8b = 56, 
— 4 
On = 6; 
2n — 5 
7 ih elk 


X 


(b) x —4y =0; | 
Sp— x= 2. 
(2) 2x + y= 10: 
y+ 4x = 16. 
(f)x—y=1; 
3x — 2y = 102. 
(h) 4x + 2y +3=0; 
5x + 6y +4=0. 
(7) «—3y+7=0; 
3x -+y —9 =O. 
(J) 2x +y = 15;) 
x-+2y=0. . 
(1) 199x + 113y = 285; 
199x — 113y = 511. 
(p) 2a — 5y = 3;. 
5x — 2y ="18. | 
(r) «—y = 1000; 
4x — 5y = 1000. 
(t) 2(x + 2y) —4= 10; 
3(x — y) -—1 =8, 
(v) 34x + 22y = 45; 
22x + 34y = 39, 


(xs) 4A+B=5; 
25A + 5B = 30. 


(2) y = bx; 


bae+by+aq=0. 


Ee 
eS a 
: 
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5. Solvel— “+ 


(a) x + 3y—2 20 = 0; 
Ws 3x —y —10 = 0, 


x hy 
fo) ar '2 16 
GG Sa Be ee 
5 + 5a 14 

(ec) x —y = 30; 


(x-+10) (y-+10) = xy+200. 


{g) 5x — 4y + 10 
= 15x—3y —5 
= 6y — 20% — 15. 
(i) $y = 3 (3 — 3x); 
4x + 6y = 13. 
i, (k) 4 (5x + 3y +7) 
es = 4 (4x + 5y + 6) 
a = 3 (3x + 7y + 9). 


(m) 8x + 5y + 14 = 0; 


Gre igen 9 0 


(q) 4x — 5y +7=0; 
e 3x — By = 12. 


 (s) 13% + 2y = 32: 
2x + 13y = 43. 


(u).« = y—2; 


[CHAP. XIV- 


y+27 


(a) xy = (x + 10) (y — 6) 
= (x — 10) (y + 9). 


6y = 7 (x — 1), 


(j) 4a —5y +7 = 0; 
Sx + 2y = 12. 


(1) x—4y = 3 (4x —7y) —2 
= 2 (2x — 8y + 5) — 6. 


(n) 4x + $y = 38; 


x+y an 

(pb) 13x + 29 = 
2x + 13y = 23° 

(r) Ix + 22 OF 17; 
5y + is 98 21. 


(t) 9y = 46 — 19x ; 
Six + 39y = 198. 


(v) 12 (y — x) = 16; 
16x = 64 — 12y. 


+ 
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ek ee (x) ax + by =e; 
ores + y ap ap eel bx + ay = d. 
A: ; 
Bie. — 
a we 1760 ; 
=s; ——— 7; 
is Baas % 1760 _ “in, ea 
ss 4 1/0U al 
a ptatt , y tee 


6. The sum of two numbers is 30 and (re difference 8 
Find the numbers. 

7. The cost of a chair and a table is Rs. 16 and that of 4 
chairs and 2 tables = Rs. 44 at the same rate. Find separately 
the cost of a chair and of a table. 

8. AandB went to play marbles and together had 31 marbles. 
A’lost 6 marbles and B gained 9. A then had only as many” 
marbles as B. How many marbles had each at first 2 

9. Five trunks and three locks cost Rs. 81. Three trunks and 
five locks of the same kind cost Rs. 55. Find the price of a trunk. 
and of a lock. 

10. Three measures of curd are exchanged fo two measures 
of rice. One measure of curd and four measures of rice could be 
had for Re. 1-12 as, Find the price in money for a measure of | 
curd and of rice. 

11. Find two numbers whose difference = 26 so that the 
larger divided by the smaller gives a quotient 7 With remainder * 

12. Some members of a Reading Room pay aysubscriptic : aps 
4 as. per month and the rest pay 8 as. per month. The ae monthly 
subscription amounted to Rs. 9-8 as. Recently the : es of sub- 
scription were raised to 6 as. and 10 as, per month. the same 
members continuing, the total monthly subscription rose to Rs, 13. 
Find the number of members paying each rate of subscription, 

13. In a certain school a trained teacher is paid Rs. 30a 
month and an untrained teacher Rs. 20. The total monthly salary” 
of the staff is Rs. 290. In the next year when the trained teachers 
receive Rs. 32 and the untrained teachers Rs, 21 per month, the 
total monthly salary of the staff is Rs. 308. Find the number of 
trained and untrained teachers in the school, [Assume that there 
was no change in the staff. ] 


"ies 
e. 
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14. Inacertain community 3 of the men and ? of the women _ 
know to read and write and their total no. is 27, 000. The rest are 
illiterate and number 80,000. Find the numbcr of men and 
women in the community. 
15. A contractor undertakes to supply either 80 benches 
and 20 chairs or 65 benches and 40 chairs forthe same sum of 


Rs. 950.’ Find his price for a chair and fora table. 


(16. Three rectangular fields are of equal areas. Their 


.dimensions are represented as follows :— F 
Field. Length in yds. ‘Width in yds. bat 
Bes He RR goth (y 4) (x — 4) 
2. a (x + 20) (y — 12) 
3. es (x + 8) (y — 6). 


Find the dimensions of each field. 


17. Inre-laying a rectangular garden the length is diminished 
‘by 300 ft. and the breadth increased by 200 ft, The garden is now 
square in shape but its area is unaltered. Find the original as 
well as the present dimensions of the garden. 


ae & 18. A rectangular field A is exchanged without loss of area 
-for another B, 6 yds: longer but 4 yds. less wide. The field B is 
exchanged for another C which is as long as A but 6 yds. wider. 
The’ party so taking up C gains 180 sq. yds. of ground. Find the 
_dimensions of each of the fields. 
le. The length in cm. of a side of an equilateral triangle may 
‘represented by (2x—5y+18), (10y—4%+3) and (4x—3y—26). 
nd the number of cm, in each side. 
20. Forty bullock carts and twenty cycles paid tolls at a toll- 
gate on a certain day. The corresponding nos. for the next day 
were ‘100 and 40. The collections from them were Rs. 12-8 as. 
on the first day and Rs, 30 on the second day. Find the amount 
 .of toll levied for a bullock cart and for a cycle. 
21. After selling } of my wet lands and ¢ of my dry lands I 
_ ‘find my assessment reduced in consequence from Rs. 250 to 
Rs. 150. If the rates of assessment on these two kinds of land 
- are respectively Rs 15 and Re. 1 per acre, find the extent of each 


_kind of land which I now hold. 


2 
& 
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23, Ax? i Bx 5 C has the values 14, 3 and 33 Phen << =u 
1, 2 respectively. If A, B and C stand for nos., find them, Also 
find the value of Av? + Bx + C when x = 5.’ 

24. P+ Qy+ Ry? = —7,+ 8, +5, wheny = —1,0,+ 1 
respectively. If P,Q and R represent numbers, find the value of- 
the expression Px? +Qxry + Ry? when x = land y = 23. 

* 25. y = mx +c when2z = 5, y =6 and als when x = 10,. 
y = 8. Find the numerical values of ‘7m’ and ‘c.’ 


26. It age = 1 be satisfied by the values x = 7, y 


re 


ww 


and x = 7, y = — 3, find the numerical values of ‘a’ and ‘bd’. ; 
27, if * =y— xand 10y — 5x=6, find the value of 
at + x? y? + yt. 
28. Ife = 2¢—1andy+ 5 = 24¢ — 1622, find the value of 
y when ¢t — x = 5, i 
- 29. Find the values of the constants A and B in state 
equalities given below :— 
(a) 4k—5= A(¢-+ 3) + B(#= 5) 
eet A OE 
(x + 1) (%-+ 3) ° 


30. Ax -+B is equal to 3 when & = —1 and to—2 whe 
x = 4. Find the values of A and B. + il sth, 

31, The resistance (R) in pounds per ton to the motion of an ~ 
automobile is given by R = bey: mv? where ‘v’ is its speed in 
miles per hour and ‘1’ and‘ m’ areconstants. When v = 10, R is- 
6°9 and when v = 30, Ris 14'1, Find the values of ‘2’ and ‘sm’. 
Also, find the values of ‘R’ ne. ‘vy’ is equnl to 20 and 40. 


32. Verify the common solution of 2x — 3y + aa 0 and’ 
34% + 4y — 7 = 0 would also satisfy 5y — 9x —8 = 0. F 

33. Ify = px +rand y = Qx-+d, express x and y in terms of 
b, 4, dandr. 


- : ®. > oe , £ 
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34. If, a 
y = 3, foe the values pe a’ and ‘b’. 


35. C is tha tat 1 and Qa = b, find oe values of 
» oe ’ a 
‘a’ and ‘D’, ” Be, 4 * ee a 
36. Sh ow Rahs the following sets of equations vc: not have an 4 
common solution : — (a) 5x + 2y —20=0; 1 


4y + 10x = 100 
and (b) 2 «+ 3y = 5; rad a tt 
Ax — 44 6y = 0." -! ve 


ri Fis “Nerify if the siietioke 2x + 3y = 5, Se Sy.= 20: ene 

ie S5x—2y = 3 have a common solution. S. = % 
38. Aboy wasasked to frame a pair of simultaneous: 

Having a particular solution in view he obtained the ageations 

10y— 5x = 6 and 10x = 20y —21. Show why it is not possible 

: a. out from his equations the solution he had in view. 

If he had the values a = *4 and y = ‘8 in view and if the 

cond equation had been 12x = 20y — k, find the value of &. — "is 

39. A fraction is equal to 3 when ‘3° is added to both its 

er Its value reduces to } when ‘5" is subtracted ae each 

‘erm. Find the terms of the fraction. i 


a n Re 40. 


One vessel contains coffee 25 °/. of which is mnt and the | 
| ailttion. Another vessel contains coffee, 60°/. of whichis 
is milk and the rest decoction. How many seers should be taken 
from each vessel in order to obtain a third mixture containing 114 
_-srs. of milk and 13% srs. of decoction ? 
a 42> An alloy contains 3 parts by weight of gold to 2 paite by 
or weight of copper. Another alloy contains 3 parts by weight of 
_ gold to 5 parts of copper. Both the alloys were fused together 
so as to get equal quantities by weight of copper and of gold 
in the resulting alloy. In what ratio were the two alloys fused ? 
42. Archimedes roughly found out that gold lost ;4 of its 
_ weight and silver +r of its weight when weighed in water. A x 
crown was made of the two metals and it was pretended that it 
was made of gold, Archimedes suspected its genuineness, 
weighed the crown in water and found that it lost -& of its real 


*~ oe satan 
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witgithee 4 Imperial tolas. He next calculated the weight ofthe ~ 
metal used in making the crown. Find the results he got. ‘ 


43. Of two mirasdars A and B, A incurs a debt of Rs. 10,000 
and BRs. 25, 000, They Pea their net worthga equal. A 


447 The property acquired by a man was divided ccabae his 

son and daughter as follows :— (1) movable property in the ratio 

bi 3: 5 and (2) immovable property in the ratio8: 5. The son was 

theeh worth Rs. 87,000 and the daughter -Rs. 70,000, Find ee 
respective worth of the movable and immovable property ss 

acquired by the father. 

‘ bangle made of gold and copper loses 34 of atola when 

weight in water. Another bangle containinz 2} times as 
much of gold but an equal weizht of copper loses 1 tola : en at 


weighed in water. Find the weights of gold and copperineach 


bangle, given that gold and copper lose respectively 995 , | 
ay of their weights when weighed in water. 8 ee 
_ 46. Between two'places P and Q atransport agency ‘charges cee 
# 4 as. for transmission of parcels not exceeding a certain weight ri 
ind on heavier parcels demands an additional charge for every 
” seer above that weight. The charge for a parcel of 20 srs, is 9 as, 
and that for a parcel of 30 srs. is twice that for a parcel of 16 ara, 
- Find the scale of charges. ee 


a 


47, Two passengers travelling from P toQ with 2} mds. of 
luggage are together charged Rs. 34 excess. During the retum  __ 
_ journey, one of them takes with him the luggage of both and ig 
_ charged Rs. 44 excess, What weight of luggage is each passenger © 
vallowed to take free? What is the charge per md. of excess 
a geage ? . 

_» 48. I performed a journey of fifty miles by travelling 2 fird: 

by train and 2 hrs. by motor. On the whole’! paid a fare of © 
ARs. 2-3.as. at 1 anna per mile for the motor and at 6 pies per 
mile for the train. Find the speed of the train and of the motor, 


5 


se 


tes 


oh 

49, Daily aclerk atten 
distant, partly by walking at mil 
in a jutka which rons at 6r tlediai 2: 
50 minutes to reaeh the office be house. lon 
walked nd how long he travelled in the jutka oflethat dayi ‘ Bea, 

-50. From K to M the distance is 38 miles but the road is _ 
Oakey level, partly up-hill and part!y down-hill. A motor whi ; 
runs at 15 miles per hour on level ground, 12 miles per hour up- sae 
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~ hill and 18 miles per hour down-hill reaches M from K in 2 hrs. 


Fad 


40 mins, and returns from M to K in 2 hrs. 30 mins. For what a“ 
distance from K to M is the road up-hilland for what distance is-_ 
it down-hill? “ 


—_——> 
K < ‘* 
(38-X- 4) M 
Fig. 115, 


as [Suppose from K to M the road is ‘ x ‘ milss up-hill, ‘ p * miles- 


‘down-hill and hence (38 — x — y) miles level. Then the road 
from M to K is (38 — x — y) miles level, ‘y’ miles up-hill and 
‘x pure down-hill. ’ 


s ‘the motor would go from K to M in fake a 


Baz—0 hours and would return from M to K cin Gea 
Pelee 
+19 + 18 hrs. 
The following equations may nepen be deduced:— 
x a kewl Sank 2 ose 
12 a 15 3 
pret) x5 wae 
and NS ae be i ot is: 2 


The values of x Se y eos the equations (1) and (2) would © 
give the results required. ] 


51. Ina triangle PQR the perimeter = 43 cm.. PQ : QR 
= 5:6end RP:RQ=5:9, Find the lengths of PQ end PR, 


ne 5.45 a.m. a Pe ist en P to Q and reaches it at 
After remaining there for 1 hr. 38 mins., he again 
P and reaches itat llam. If from P to Q he rode 
goo Roads at 12 miles an. hour and in bad ones at 8 miles an 
1our aad during the return journey rode in good roads at 10 miles 
an hour and in bad ones at 6 miles an hour, find the length of 
bad road from P toQ. 
$3. Three motor- bicycles A, B and C leave Madras for 
ge B starts 30 mins. later than A and travels 3 miles an 
; hour faster. C starts 45 mins. later than A and travels 5 miles an 
» hour faster. If they all reach Chingleput at the same time, find 
2 their respective speeds as well as the distance between Madras 
and Chingleput along the road they travelled. 

54. A gentleman hastwo horses A and B and a saddle worth 
Rs. 100. If the saddle be put on A, both the horses would be 
valued equally. If the saddle be put on B, its value becomes two- 
fifths greater than that of A. Find the worth of each horse without 
the saddle. 

55. I bought a bandy and a pair of bulls together for Re. 175. 
I sold the bulls at a gain of 20°/,. on their cost and the bandy ata 
loss of 16°/, and thereby got Rs. 192 as their total sale-price. 
Find the original cost of the bandy as well as that of the bulls. 

56. A cycle-dealer invests Rs. 35,000 in buying 100 ordinary 
cyclesand 50 motor cycles. He sells the ordinary cycles at a 
profit of 15°/, and the motor cycles at a profit of 20°/, on their 
cost and gains Rs. 6,500 on the whole. Find the price he paid 
on an average for an ordinary cycle and for a motor cycle. 

57. Aand Bruna race of 200 yards. At first A givesB a. 
start of 3 seconds and beats him by5 yds. They try again and 
this time A gives B a start of 45 ft, but is beatenby 1 second. At 
what rate per second does each run? 

58. During a certain year a man spent part of his income and 
saved the rest. Next year his income increased by 3 while his ex- 

_ penditure was reduced by 3 and he saved Rs. 500 more than. 
during the previous year. He then calculated that if his expen- 
diture had been the same for the first year as during the second 
year he could have saved Rs, 800 during the first year. Find his 
income, expenditure and savings during each year. 


G, M.—14 
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59. A person has 5 ee of single-crop lands and 2 acres 
double crop lands on which he was paying an annual assessment 
of Rs. 79. Recently the tax was raised by Re. 1 per acre of 
single-crop lands and by Rs. 3 per acre of double-crop lands. He * 
then had to pay an equal assessment on either kind of land he 


! 


possessed. What are the revised rates of assessment ? fe 


60. A boatman rows to a place 12 miles upstream and returns ar 
in 8hre. He is able te row 3 miles with the stream in the same 
‘time as 1 mile against the stream. Find the speed of the current 
and the rate at which the boatman could row in still water. 

61, The distance between two places A and B is 270 miles. A 
train left A for B at 6 a.m. and another left B for A at 6-30 a.m. 
They meet at a place at 2 p.m. After crossing, the former reached 
its destination in 10 hours. Find the speed of each train and how 
far from A they met. 

6%. AandBtravel from PtoQ. A travels partly on a cycle 
and the remaining 70 miles in a train moving four times as fast as 
the cycle and thus completes the journey in 64hrs. (|B travels the 
whole distance in a train and reaches Q in 3} hrs. Find the length 
of the journey and the speed of the cycle. 

63. Two numbers are formed with the same two digits. The 
sum of the nos. is 44 and their difference is 18. Find the 
numbers. ; 


we 


64. TheLakshmi Vilasa Sabha staged a play one evening in our 
- town. The admission tickets were as follows: —A Ist class ticket 
was charged Rs. 14 more thana 2nd class ‘ticket, and a 2nd class 
ticket Re. | more than a 3rd class one. The no. of Ist class tickets 
sold was 60 less than that of the 2nd class tickets and the no. of ~ 
Qnd class tickets was 200 less than that of the 3rd class tickets. 
The sale of the Ist class tickets fetched Rs. 120 more than that of 
the 2nd class tickets and the sale of these fetched Rs. 100 more 
than that of the 3rd class tickets. Find the charge per ticket of 
each class. How many tickets of each class were sold ? What 
was the total collection that evening ? 

65. Fora journey on transfer an officer is allowed to draw the 
cost of carriage of personal effects by goods train to the extent of 
only 6 mds. or an equal charge if carried through a cart. An 
officer has to carry 7 mds. from A to B, 35 miles distant. He 


ak op ae 
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ca culates that, with the allowance he could draw, he could 
~transmit his goods in a country cart and gain 5 as. in addition. 

The charge for sending all his articles by goods train is Re. 1-5 as. 

. more than the cart-fare. Find the cart-fare, per mile and the 

_ charge per maund for carrying personal effects by goods train 

from A to B. 

* 66. Inthe first reading of a Bill before a House, 122 members 
were present, part of whom voted for the Bill and the rest against 
it and the Bill was passed. The Bill was read a second time before 
the House. This time more members attended and 3 of the 
members present voted for and the rest against the Bill. The 
number who voted for the Bill this time exceeded the corre- 

sponding no, during the first time by 10, while the no. of those 
who voted against increased by 20. How many members more 
voted on the whole during the second reading and how many 
voted for the Bill during the first reading ? 

67. Ina cycle race between two places P and Q 10 miles 
apart, a cyclist A gives another cyclist B a start of 3 mins. and 
‘yet beats him by 11 miles. During the return journey from Q to 
P, A gives B a start of 2 miles but is beaten by 2 mins. Find the 
rates at which A and B bike per hour. 


68. From a piece of string ¢ yds, r ft. # in. long I cut a piece 
byds.r ft.t¢in. long. The piece left is 1! inch short of a yard. 
I cut the piece remaining into two halves and find each half 


(7t —34 ) in. long. Find the values of ‘¢’ and ‘#.’ 


69. The produce of a field would be just sufficient to feed a 
family for a certain number of months. If 2 more members were 
admitted into the family the produce would last for 2 months less. 
If 2 members leave the family instead, the produce would 
‘last for 3 months more. Find the number of members in the 
family and the number of months for which the produce could 
ordinarily last, 

70. The strength in Forms IV, V, V1 of a High School is 
180 and the students may in the matter of fees be divided into 
‘3 classes : —(1) those who pay at a concession rate of Rs. 18-12 as. 
for the long term, (2) those who pay Rs. 26-4 as. in advance for 
the whole term, and (3) those who pay at the rate of Rs. 5-8 as, 
for each of the five instalments during the term. If the no. of 
pupils under class (3) be double the rest and if the total fee 
collections for the term be Rs. 4,725, find the numberiof pupils 
under each class. 


CHAPTER XV. 
THE STRAIGHT LINE GRAPH. 
64. FUNCTION OF A VARIABLE. 


In Chapter V, Section !J, it has been shown how 
two quantities may vary szmu/taneously so as to have 
some relation between them, e.g., if the quantity 
bought of any substance varies, the price to be paid: 
also varies correspondingly. When two quantities 
vary so that the changes in the value of one of them 
depend on, and correspond to, the changes in the 
value of the other, one of them is said to be a function 
of the other.. Thus, when other conattions remain 
unaltered, the cost of constructing a road is a function 
of its length, the number of days required to finish a 
work is a function ‘of the number of workmen 
employed, the area of a triangle is a function of its 
base, the amount on a sum of money is a function 
of the time, etc. In the same sense, any expression 


4 : t— : 
involving ‘2’ suchas 22, Kae od z*, 27—324 + 5, etCc., 


which varies with ‘x’ is called a function of x. 
Similarly in equalities like y = 5%, pv = 120, s = 22 
+ 1627, w = 130— 122, y, f, s and w may be spoken 
of as function of +, v, z and Z respectively. 

65. GRAPHICAL REPRESENTATION. 

When one quantity is a function of another, the 
various values?!which either may assume can be 
represented by means of a diagram as shown below :— 

Let ‘y’ be a function of ‘z’ connected by the relation 
y= 2t + 6. 
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Give a series of values to ‘x’ and obtain the corree 
sponding values of ‘y’ as in the following table :— 


«| y (=2% + 6). 


+5\| + 16 * 
+4 | + 14 
+ 2)|-+ 10 
+1{|+ 8 
aE al 4 
ei Sees 2 
— 4 — 2 
eR 8 Ror 


To represent diagram- 
matically that y = + 16 = 
when s=+5, plot a point ~ 
awhose abscissa is + 5 and 
ordinate + 16, choosing 
any convenient scale . 
along either axis, ¢2., Ao ave 
(go!’ = 1 unit). Similarly Fig. 116, 
xepresent the other values of # and y in the above 
table by plotting the points (+ 4, + 14), (+ 2, + 10) 
Deadis (—4,—2) (—5,—4), etc. Join the points 
4reely by a line (AB in the above figure). 

It may be seen that any psint P, ¢.g., (+ 3, + 12) 
whose co-ordinates satisfy the relation y = 2” + 6 lies 
in the line AB, produced either way if necessary. 
Also, the co-ordinates of any point marked in the 
line, e.g. (+ 6, + 18) satisfies the relation y = 2 +6 
and those of points outside do not satisfy it. 
The line is hence called the graph of the relation 
y =22 +6, Since the ordinates of points in the 
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a 
line give the various values dtFoe function (2% + 6) 
corresponding to various values of x represented by 
their abscissz, the line is also called the graph of the — 
function (2% + 6). 

From the graph could be read at sight the value of: 
one of the variables corresponding to a value of the 
other. Thus when x = + 7, the ordinate correspond- 
ing to the abscissa + 7 gives = + 20. - Also, when: 
y =— 8, the corresponding abscissa gives « = — 7. 

The graph in the above case is a straight line. Start- 
ing from any chosen value of a, eg., + 3) it may be 
seen from the graph that for each unit added to the 
value of x, there is an increase of ‘wo units in the 
corresponding value of y. In other words, there isa 
steady or uniform rate of increase. 

(Zhe following details should be attended to in working 
exercises on graphs :— 


(1) Before plotting the boints, draw the axes distinctly, 
Name them as well as the origin. 

Gii) State the scale you choose along either axis. Choose 
a simple scale which would facilitate rapid and fairly accu- 
vate reading of the values decimally e.g., represent r unit 
by z"' or *2" 07 *5"' o'r" and avoid representing zr unit by 
7" or °3". (Lf necessary, different scales may be chosen 
along the awes). 

(iii) Draw the line representing the graph distinctly ana 
name the graph by the function o7 equation it represents. 

(iv) Jn jinding the values of the co-ordinates of points 
required for plotting, avoid fractional values Like 5%, &F3, 


etc., or express them decimally, €.g.y to the nearest tenth, if 
unavoidable. | . 


EXERCISES. 
1. Draw the graph of :— 
y= 24, y= 442, y = 2x + lLy=3x— 1, 
Find from each graph the value of ‘x’ when y = — 5and 
the value of ‘y’ when x = +5. How does the value of ‘y° 
change for each unit added to the value of ‘x’? | 
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2. - Draw the graph of the functions 2x, 3x, $x, 3x—3, 4% — 1, 
2x steel, 3x. — 1. 2x + 5, 8x-+5. Find from each graph the value 
of the function when. x = 4'5 and the value of ‘x’ when the 
function = 4°5. How does the value of the function change for 
each unit added to the value of ‘¥’ ? 


3. Draw with reference to the same origin and axes of co- 
ordinates the graphs of :— 

yea vext2,y =x—1, y=xt3,yHeut 6, y=x—2, 
g=ax—3. 

Measure the angles which the graphs make with either axis, 

Note® that the linesare paraliel and that the graph of an 
equation of the type y = x + C, where ‘c’ is any constant is 
parallel to that of ye. 

4. Draw with reference to the same origin and axes of co- 
ordinates the graphs of :— 

(a) y= 2x, y = Wx + 1, p= 2x — 1, v = 2x + 2, y = 2x —3, 
y= lx —-4y = 2x + 5, y = 2x + 6. 

(() v= 3x4,y=3e4 lv =3x-Ly= 34+ 4, y - 3%4-5, 
y= 3x+7,y = 3x —4, What is the general form of an equa- 
tion whose graph is parallel to (i) y “ 2« and (ii) y = 3x. 


5. Draw with referenee to the same origin and axes of co- 
ordinates the graph of y = x,y = 2x, y = 34,9 = 4a, v= ax. 


What is the relation between the ordinate and abscissa of every 
ee in each graph? 

‘Note that if a point moves:so as to be equidistant from two 
L st. lines XOX!'. YOY', its ath or locus is the graph of y = x. 
Similarly, define what locus is represented by the graph of each 
of the following :—(i) y = 2s, (ii) y= 3x, (ili) y = 4x, (iv y=x+l. 

6. 1! a point moves so that its distance from the x-axis 
exceeds its distance from the y-axis by 2 units, draw its locus and 
find its equation, Also, find what locus would be represented by 
(i) y — 2x = 4,and (ii) y = 3. ' 

Note that every graph that we draw represents a locus. 


7. Draw with reference to the same axes the graphs of y= 2x, 
yet y= i y= — ae, 9 = Ory = — 38% Y= Ee. 
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Note that the above lines pass though the origin and hence 
that the graph of an equation of the type y=m* where' m' isa 
constant, repressents a straight line passing through the 
origin. 

'* 8. Draw the graphs of the following by expressing them, if 
necessary, in the form y = mx. 

x dy x + y.=0, x-y=0,%+2y=0,% 2y=0, 2x+y =0, 
2x—y = 0, x+3y = 0, x—-3y = 0, yp + 6x = 0, 3x = 4y, 2x+40 
= 0, x = ty, 5x = Qy, Sy = 4x, 53 = 4y. 

‘9. Draw the graphs of the following functions: — 
3x, $x, — 4x, — dx, — 5x. 

t Note that the graph of a function of the type ‘ bx’ where‘ b’ isa 
constant, is a st. line passing through the origin. > 

10. Draw the graphs of :— 

vexetiyret3. y= x5, y= 22 +5, y =3xt+5, 9 = 


$x + 3. y = 3xt5, y = dx +3, y = 5-2, y=2—de, y =, 
y = §— 62, y= — tx, y = — 2x -l_y = — 2x, y © — 2x 4 6, 
yr —3t + hv = — $x, y = — gx +3, 9 & 10x + 5°5, 


Verify in each case whether the co-ordinates of any point 
chosen at random in the graph satisfies its equation. 


Note from the above that the gravh of anequation of the type 
v = mx + ¢€ where 'm’ and ‘c* are constants, is always @ 
straight line. 


11. Draw the graphs of :— 
x x 
5+ 3 a +3 = 2, 2x + 3y < 5, 2x — 3y = 6, 
e+ gyv=l1. 
Beh Opt 5 a 08S Rese deus Sea: 8 
Note that the graph of an equation of the type Ax +By=C 
where « A’ ‘B* ‘C’ are constants is a straight line. 
12. Draw the graphs of :— 
& x: 2 
5x — Li a) + 1. bx — 4,—3x + 2, =a 3 ; os x, >: 
Find from each graph the value of the function when x = 10, 
and the value of x for which the function assumes the value 10. 
It will be observed that the £rabh of a function of the type Ax 
+ Bwhere ‘A' and 'B' are comstants, is always a straight 
line. 
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Note :—An equation of the type y = mx + ¢, or Px 
+ Qy + R = o involving ‘x’ and ‘y’ in the frst 
degree is called a linear equation. Its graph is a 
‘straight line. A function of ‘x’ of the type Ar + B 
‘involving ‘x’ in the first degree is called a linear 
function of ‘z.’ Its graph is also a straight line. 

Since the graph of a linear equation is a straight 
‘line it zs enough if two points are plotted to draw it. But 
in so doing care should be taken to see that points too 
close to each other are avoided and a third point is 
generally plotted to ensure the accuracy of the figure. 
Hence in drawing the graph ofa linear equation, 


oo ge 
C+, 2X + 5y = 15, 
put « = oand obtainy = + 3; O| +-2 
put y = oand obtain g = + 7°5; + 7°5 fe) 
put x = 5 and obtain y = +1. + 5|+1 


Plot the points (0, + 3)) (+ 7°5, 0) and join them by 
means ofa straight line. Verify if(+ 5, + 1) lies on 
the line. Produce the line on either side. The line 
would represent the graph of 2% + 5y = 15, It may 
be observed that if the graph cuts the z-axis at A and 
the y-axis at B, OA = 4,8 and OB = +. OA and OB 
are known as the intercepts made by the graph on 
the axes. What willtheintercepts be when the graphs 


of Pe + Qy + R = oand? + pa cut the axes?] 


13. Draw by the above method the graphs of :— 
pe gg 5 +2 =2,2%-+ 5y = 10, and 3x + 6y 


7 ey pe 
= 42. 
14. Assign various values for ' A,’ ‘B,’ and 'C’ in the linear 
relation Ax + By = Cand draw the graphs of the equations 
obtained. 
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15. Draw the graphs representing the relation Ax-+By=C when: 


i) A=0,.B=5, C=10; 
Gi) A=5,B=0, C=10; 
(ii) A=5,B=0. C= 8; 
(iv) A=0,B=—5,C= 6; 
and (v A= =0, C= 1: 


What locus vides each line represent ? 


Note from the above (i) thatx = hwhere ‘h’isa constant 
represents aline parallel to the y-axis, (ii) that y=k where'k’ 
is a constant represents a line parallel to the x-axis, and (iii) 
that x = 0 represents the y-avis and y=0 represents the 
x-axts. 

66. GRAPHICAL INTERPRETATION OF THE CON- 
STANTS ‘mm’ and ‘c’ IN THE LINEAR RELATION 
y= mx-+e. 


_() Interpretation of ‘C’:—In the accompanying 
y figure, AB represents y = 

a | 4 mc and PQ represents y = 

PLT] TT Ts) mete when m=3 andc = 
Pt tt tT fT [et 6+ 5. It may be seen that 
the ordinate of any point 
in the graph of y = 3x + 
5 is obtained by adding 5 
units to that of the corre- 
sponding ordinate in the 
graph ofy = $x,eg., HO 
i, BO ge nee at 
_ Thus ‘ + 5’ in the equa- 
tion y = §2%+5 repre- 
“sents how much the line 
y = 3 should be raised 
parallel to itself to denote 
y = 3x+ 5. (Referto the 
arrow marksin the figure). 
Also when the graph of 
[Scale, °2// = 1 unit]. jy =me + ccutsthe y-axis 
Fig. 117, atP, OP= +c Hence 
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+ crepresents the ordinate of point of intersection. 
of the graph with the y-axis. [Where will the point of 
intersection be when ‘c’ is — ve?] 
Gi) Interpretation of ‘ mz’ :—In fig. 117 AB repre- 
sents the graph of y = mx where m = 3}. There ‘'m’ 
HA 


represents the ratio = Z.é€.,a ratio of the type =— or 
P y yP OH 
DB 


OD" Also in the line POS representing the graph of 


y=me+ewithm = Zande = + 5, ‘m’ represents: 
HQ — OP 
OH 


are equal as 


the ratio? _°,z.e,a ratio of the type 


RQ HA OM’ DBC 
PR’ OH’ ML’ OD’ AC 

wt. ue Ee tie ee 
well as the ratios PR’ OT OF 
either graph that each such ratio indicates a rise or 
fall of 3 units in the ordinate corresponding to an 
increase or decrease of 2 units in the abscissa. 
Hence ‘m1’ represents the ‘slope’ or‘ gradient’ of the graph. 
It may aiso be verified from the graphs that for every 
unit added to the value of x the value of ‘y’ increases. 
by ‘m’ units (=- 2 units in the above case’. 

Thus the increase or decrease in the value of y is 
directly proportional to ( = ‘m’ times). the increase 
or decrease in the corresponding value of « and ‘ mr’ 
indicates the rate of change. | What interpretation would 
you give to ‘m’ when it equals — {or— 7,¢g, in 
the graphs of 38 + 4y = OQ,ory =—jfr +2!) 

Note 1:—The above interpretation of ‘m’ and'‘c’ would 
lead to the following method of drawing the graph of a linear 


equation :— pags 
Express the equation in the form y=mx-+c. c.g. y= ox + 


5. Since ‘+ c’ represents the ordinate OP in Fig. 117 plot a point 
P, whose co-ordinates are (0,-+ 5). Starting from that point 


or 


Since the ratios 


it may be seen from 
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_proceed 2 units forwardain the direction OX, then proceed 3 units 

upwards in the direction OY and thus reach Q;; then Q is a point 
in the graph. Or, proceed 3 units downwards from P,in the 
direction OY', then go 2 units in the direction OX! and thus 
-obtain a point in the graph. Ina similar manner any number of 
~points in the graph could be obtained and the line joining them 
would represent the graph. 

Starting from the point O, the same method would give any 
‘number of points inthe graph of y = $ x and thus the graph 
could be drawn. 

Note 2. From the graphs AB and PQ of equations of the type 
vy = mx and y = mx + Cit may be seen that in the former the 
value of an ordinate is proportional to the value of the abscissa, 
e.g., AH = $ x OH and in the latter the value of any ordinate, 
-€.8,, QH is partly constant (e.g, the part HR = OP = 5) and 
jpartly proportional to the abscissa (e g., the part RQ = 3 X PR 
= § X OH). 

67. GRAPHICAL SOLUTION OF EQUATIONS. 

Solve graphically: 32 + 2y = 343 

4x + roy = 60. ; 

By the method indicated in Note(r) Art. 6t or other- 
wise draw the graphs of 
the given equations. (See 
Fig. 118.) 

Since any number of 
points could be marked in 
the graph of 3x + 2y = 34» 
their co-ordinates would 


a ai a eaeet Luana equation. Thus 
Seer SuUSEESEEREEAWES the equation 3c + 27=34 
Y’ has an unlimited number 


Fig. 118. of solutions and is hence 
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indeterminate. Similarly from the graph of 4@ + Ioy = 
60, it may be seen that its solution is indeterminate. 
Where the two graphs intersect the co-ordinates of the 
point of intersection ‘+ 10, + 2) give the values of ‘2 : 
and ‘y’ which would simultaneously satisfy the two- 
equations. Thus z = + 1oandy = + 2 give the solu-- 
tion required in the above case. Since two intersecting 
straight lines could have only a single point in common, 
one and only one set of values could be found for ‘ #* and 
‘y? which would satisfy two linear equations. Also cor- 
responding tothe fact that two intersecting lines are: 
required to determine a point, two independent equa- 
tions are required to determine a common solution. 
Ex. Show graphically (1) why the equations 


x =2 Sand y =3ct + 2 haveno solution in common. 
6 


and ii) why the equations y = 3¢ + 4 and 2y —8 = 62 
have no particular solution in common. 

[Note 1. The graphical solution of two linear equations would 
be only approximate for fractional values of the co-ordinates of 
the poinflof intersection of the graphs. . 


Note 2. Since the equation 3x + 2y = 34 could be expressed 


in the form y = a aK. the graph of the equation would give 


° > 54 3x 
the various values assumed by the function 9 correspond- 


ing to various values of x. Hence the graph of the equation 


3x + 2y = 34 isalso the graph of the function 4 32, (Refer to 


Fig. 118 ) Similarly the graph of the equation 4x + 10y = 60 is 


also the graph of the function ee Hence the abscissa of 


3x 


: : : , 4— 
the point of intersection of the graphs of the functions rae 


60 — 4x 


and 10 would determine when both the fonctions assume 


» 


ge ts ‘ast Dy 
sae Tame fp 
Bas 
i 
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equal value, i. ¢, would give the value of « to be + 10 for which 
34 — 3x 20 = =) 
2 10 . 

Ex Find from the graphs the values of x for which the func- 

‘tions differ in value by 3 units. 
68. GRAPHICAL METHOD OF DETERMINING 
THE CONSTANTS IN A LINEAR LAW. 
The jollowing table gives the values of two variables 
x and y:— 
*1+12/+1014+8)|+6/1+4+4|,+4+2)-2 
Vedi All SO 9. Bel se 7 | S| 
Assuming a linear relation of the type y=me+e 
‘between « and y, find the values of ‘mw’ and ‘¢.’ 

Plot the points whose 
abscissz are given by the 
values of x and ordinates 
by the corresponding 
values of y in the above 
table. Draw a line so asto 
pass through the points, 
e.g. PQin Fig, Irg. Let PQ 
cut OY atK. Then OK 
gives the value of ‘¢’ to be 


\ 


rs + 5. Name two points H,Q 
He in the graph. Draw HL] 
Z to OX, and QL 1 toHL. 
| Then the value of the ratio 

AD re 
Fig, 119, Hr eves the value of m 


to be # or a Thus the required relation is y = tx 4 5. 
Note that the same relation could be obtained when 
any two points in the straight line graph are known. 
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Ex. lfthe values of x and y represent the co-ordi- 
nates of the points A, B, C, D, Ein Fig. «19, find the 
equation of the straight line passing through them. 


69. A few cases of the graphical representation of 
variables connected by a linear relation may appro- 
priately be given here :— 

2£x.1. A bandy travels ata steady rate of 3°5 miles per 

hour. Draw a 
; graph show- 
ing the rela- 
' tion between 
the distance 
travelled 
: and the time. 
taken. 

lf the dis- 
- tance travers- 
: ed in x hours 
be y miles, 
Time in Hours. then y = 3°5x 

iy cope mighicre 


what function the distance is of time. From the rela- 
‘tion y =3'5x the following table could be constructed :— 


a 


Distanec in miles- 


0 2 5 


— ———$ 


Time in hours = « 


Distance travelled 
in miles = y 


0 7 17°5 


Let the time in hours be shown as abscissz of points 
_along the x-axis to a scale of 1” to 2 hours and the dis- 
tance in milesas ordinates of points along the y-axis to 
a scale of 1” to 10 miles. Since the distance traverse is 
a linear function of the time taken, the grap. is 
a straight line and could be drawn if two points are 
plotted. (Refer to Fig. 120). From the graph we 
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could read at sight the distance traversed in a given 
time as well as the time taken to traverse a given 
distance. Thus the ordinate ofa point whose abscissa 
represents 4 hours indicates the distance travelled to 
be 14 miles. Also the abscissa of a roint whose ordi- 
nate represents 10'5 miles indicates the time taken to 
be 3 hours. Hence the graph is spoken of as a ready- 
reckoner. 


[What do the co-ordinates of the origin indicate ?] 


Note 1, The gradient of the above graph indicates a rise of- 
7 units vertical for every 2 units moved horizontally in the direc- 
tion OX. The vertical rise indicates distance traversed and the- 
horizontal movement indicates the time taken. 

Note 2, The above graph could also be used t> give the results: 
of multiplying and dividing a given number by 3°5. Mark a point 
whose abscissa represents 32. The corresponding ordinate gives 
the value of 3°2 x 3'5 to be 11°2. (roughly'. Next mark a point 
whose ordinate represents 17‘5. Then the corresponding abscissa. 
gives the value of 17°5 + 3'5 to be 5, 

Note 3. If milk sells at the constant rate of 3} measuresa 
rupee, the above graph may indicate the quantity of milk that- 
could be got for any given sum. In that case, represent cost in 
rupees along OX and quantity in measures along OY. What will’ 
thegradient of the graph then indicate ? Similarly, when ghee 
sells at a constant rate of Rs 34 a viss the graph could be used to. 
indicate the quantity of ghee that could be got for any given sum 
of money. (How ?) 

Hence, in general, the above graph may with slight alterations- 
be used to represent the relation between any two variables when 
one of them is a function of the other connected by the relation: 
y = 3°52, 

Ex. 2. Two reservoirs N and R contain 25 ft. and 
5 ft. depth of water respectively. Water is pumped 
from N to R so that the level of water in N falls at the 
fixed rate of 5 ft. for every 2 hoursand that in R rises 
by 3 ft. for every two hours. Drawa graph showing 
ay depth of water in each reservoir at any subsequent 
ime. 
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In Fig. 121 the time in hours is represented along 
OX toa scale of '2” to 


BREESE Ere H 1 hour and the depth in 
Gi SSS SAe Sear Nee oes 
CONC feet along OY toa scale 
PS PEPSI Score ‘ ; 
HA 6of 1” to rt foot. Itis 
CaN Ce 
: Aer easily seen that the 
2 ery depth of water is a 
i: Crise q function of the time. 
= WeEere Jf‘ y’ be the depth of 
a [ ‘ : é 
3 eee water in feet in reser 
Batt voir N tn (x) hours, 
% Y = 25 — ge. 


Similarly,y = 5 + 3x 

One ven V6 8 Xgives the depth of 

Time in Hours. water (y) in feet in re- 

Fig. 121. servoir R in (x) hours, 

‘Hence the graph in either case is a straight line. 

Further, since the rise or fall in level is uniform in each 
reservoir the graph could be drawn as follows :— 

(i) In the case of reservoir R:— | 
Plot a point (0, + 5), B in Fig, 121, to indicate that 
at the start the depth was 5 ft. Since the gradient 
should indicate a rise of 3 ft. in level for every 2 hours, 
proceed from B 2 units (= hours) horizontally to the 
right, then go 3 units ( = feet) upwards and reach a 
point Cinthegraph. Similarly plot other points in 
the graph and thus draw BCF showing the depth of 

water in reservoir R at any time. 

(ii) Inthe case of reservoir N :— 

Plot a point (0, + 25) to indicate that atthe beginning 
the depth was 25 ft. Since the gradient should indicate 
a fall of 5 it. in level for every 2 hours, proceed 2 units 

9 G. M.—15 


Coo 
ec 
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(=hours) horizontally to the right, then go 5 units 
(=feet) downwards and reach a point Din the graph. 
Similarly, plot other points inthe graph and thus draw 
DEX showing the depth of water in reservoir N at 
any time. 

From the graph the following could be read at 
sight :— 

(i) Since the two graphs intersect at (+ 5» + 124) 
it is seen that at the end of the 5th hour the reservoirs 
would contain an equal depth of water, viz. of 123 ft. 

(ii) Atthe end of the fourth hour, the depth of 


water would be 15 ft. in reservoir N and 11 ft. in 
reservoir R. 


(iii) The horizontal line BE indicates that the depth 
wf water would be 5 it. in reservoir N in 8 hours. The 
horizontal line through D indicates that there would 
be a depth of 20 ft. of water in reservoir N in 2 hours 
and an equal depth in reservoir R in 10 hours. 

(iv) Thereservoir N would be emptied in ro hours 
(why?). During the time the level of water in reser- 
voir N sinks by 25 ft., that inreservoir R rises by 15 ft. 

(v) IfBA represents 12 ft.and AD be drawn ii to BF, 
the vertical line DC indicates that atthe end of 2 hours 
there would bea difference in depth of 12 ft. of water 
between the reservoirs Nand R. Similarly, if XG re- 
presents (2 ft. and GF be drawn|| to XE, FE would 
indicate that in 8 hours the depth in reservoir N is 
12 ft. less than that in reservoir R. 

In a similar manner, problems involving two vari- 
ables one of which is a linear function of the other, ze., 
to say, which are connected by a relation of the type 
y = mx +c, could be solved directly by means of 
graphs without the conditions given in them being 
expressed by means of equations. 
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EXERCISES, 
46. Draw the graphs of :— . 
3x —6 5x41 7xe+l 34+1 3x — 3 
9° ie ee a 7 and Pepin 
17. Solve graphically :— 


(a) 2x + 3y = 5; 5x—2Qy = 3, Pie 
(b) 7x —17y = 4; 4x — 5y = 7. “iy 
(c) 4% + 3y = 23; 3x —4y = 8B, 


58 
() #=4 FL \ 34—5e=6e+ 12, 


(g) 177% + 133y = 8; 133% — 188y = 15. 

‘Check your results otherwise. 

18. One kilogram is roughly equal to 2'2lbs. Drawa graph. 
which would express a weight in Ibs. in terms of kilograms. 
Find from the graph how many kilograms are equivalent to 
10 lbs. and how many lbs. are equivalent to 5 kilograms. 

19. Aspeed of 'x’ miles per hour is known to be equal to 
that of ‘y’ ft. per second. Draw a graph from which a speed 
given in miles per hour could be expressed in feet per second. 
Find from the graph the speed in feet per second which cor. 
responds to one of 5 miles per hour. Also, find the speed in miles 
per hour equivalent to one of 22 ft. per second. (Show a speed 
-of 30 miles per hour equals 44 ft. per second). 

[Note:—Graphs of this type are called Conversion Grabhs.] 

20. Assuming Re. | = 1s. 4d., draw a graph from which the 
‘equivalent of a sum of money given in rupees could be read in £. 

21. A distance of 8 kilometres = 5 miles (roughly). Draw a 
.gtaph showing the relation between kilometres and miles, 

22. A temperature of «° Centigrade corresponds to one of y° 
Reaumur. Draw aconversion graph from which a temperature 
‘stated in degrees Reaumur may be read in degrees Centigrade and 
vice versa. [Assume 100°C = 80°R.] 

23. Draw a graph from which the result of multiplying any 
number by 1°45 could be read at sight. Show how the same 


, 
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graph could be used to read the result of dividing any number by” 
1°45. Read from the graph values of 2°2 x 1°45 and’ 
5*8 + 1°45. 

94. An income Rs. (x) per month corresponds to one of (y)? 
gold mohurs per year. Draw a graph showing the relation: 
between ‘x’ and‘y'. [Assume 1 gold Mohur = Rs. 15.) 

35. Join the origin to the point (+5, + 2). Show that the- 
line formed is the graph of y = 2x. Show how from the 
graph the values of 2ths of any number as well as § times any 
number could be read. 

26. Draw the graphs of (2¥ + 3), (8x + 5) and 3 (5x + 9), 
Find the co-ordinates of points where they cut the axes. 


27. Compare the fractions 2, 3, and 3, graphically and arrange 
Pp 


them in the ascending order of magnitude. 

28. A Railway Company charges as follows for passengers’ 
tickets:—2 pies per mile for 3rd class passengers, 6 pies per mile 
for 2nd class passengers and 10 pies per mile for Ist class pas- 
sengers. Draw graphs which would give the charges for each: 
class of tickets for distances up to 100 miles. Read from the 
graph the cost of a second class ticket for a distance of 30 miles. 
and what distances could be travelled in the first and third classes. 
for the same charge. 

29. Coffee seed sells at Re. 1-12 as.a viss. Taking the cost 
of a gunny to hold it to be 4 as., draw a graph showing the 
relation between the coffee seed bo ught including the gunny and > 
the price paid. Find from the graph how much of coffee seed’ 
could be bought for Rs. 6-6 as. and the price of 10 viss of coffee 


seed. 
30. Show that, if F° Fahrenheit and C° Centigrade represent 


the same temperature, F and C are connected by the formula 
F—32 = 3 C. 

Draw a graph from which a temperature expressed in the Centi- 
grade scale could be read in the Fahrenheit scale and vice versa. 
From the graph find the Centigrade readings corresponding to 
10° F and 40°F and the Fahrenheit readings corresponding to 
—I10°C and 12°C. 

31. Examine if the points given below be on a straight line :— 


(a) (+ 3, +9) (+ 4,12), (4 7, + 21) and (—5, —15). 
* « 
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~ (b) C+ 5, + 2), (+ 8, + 3°8) 5 (+ 11,+5°6) and (2; 42), 
Find the equation of the straight line passing though each set. _ 

32. Two variables ‘ x" and ‘y’ are connected by the relation 
x =ky where ‘k" is a constant. When x = +3,y=45. 
‘exhibit graphically the relation between ‘x’ and ‘y’ and find 
from the graph the numerical value of ‘&.’ 


33. The following table gives the values of two connected 
wariables ‘x’ and ‘y':— 
el+4[+55)+75)4+ 100) + 1255 | 
y | +30 | + 60 | + 100 | +150 | + 200 | 


Assuming a linear relation of the type y = mx + c between 
«° and ‘y," find graphically the values of ‘m’ and ‘c.! 


$4. Draw the graph of 2y = 3x + 5 and examine if (+3,+-7) 
‘is a point on the graph. 


“é 


35. A point moves so that the sum of its distances from two 
LL straight lines is always 1°5". Draw ita locus. 


36. Plot the points (+2, + 86), (+ 5,+19°4) and (—2,—5:8), 
_ Test if they are collinear. Read the equation of the st. line graph 
.Passing through them. 


37. A point moves so that the difference between its di stances 
‘from two | st. lines = 1:2". Draw its locus, 


38. Drawa straight line to pass through the points (2, + 5), 
(— 4,— 5). Read its intercept on the y-axis and its gradient. 
‘Verify your results otherwise. 


2439. Find graphically the equation of the straight line passing 
through (—4,—3) and (+ 6,+ 9.) 
-40. Draw the graphs of the equations :— 
(i) *x—2y+8=0. (ili) 4% + 3y = 15, 
(ii) 24 -—3y + 12=0. (iv) 5y + Qe = 20, 
Find in each case the intercepts made on the y-axis by the 
graph. Also, describe the gradient of each graph. 
41. Through the points (+ 5, + 4), (— 3, —:2), (0, + 10) 


parallels are drawn to the graph of 2x + 3y = 0, Assuming the 
A 
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equation of each parallel to be Ix + 3y +c =), find graphically: 


the value of ‘c’ in each case. 
42. Solve the following equations graphically :— 
i); S9:e 26 phd (ii) y = 2x +3;.). 
re Te tt Marcy 
iii) «ty =2; 
5y = 7x Gait : 
Check your results otherwise. 
43. Solve the following equations graphically and check your 
results otherwise :— 
(a) 3x +2=5x— 6; (b) 4 (3x + 4) = 3 (844-7); 
gd AI DM seni? x—5__2x—7 
(c) 15< = 1S wed and (a) 6 15 . 
44. Examine if the grephs of 5y = 3x — 9, 4a = 3y + 1 and’ 
y =x — | meetina point, and hence find if the three equations- 
have a common solution. 


_ 45. Draw the graphs of relations of the type y = mx, when 
m= +3, + 3, —3 and — 3 respectively. Measure the angle: 
which each graph makes with the other graphs as well as with 
the *-axis. 

AG. Draw the graphs of 2x+y = 4 and x—2y = 4 and’ 
measure the angles at their point of intersection. 

47. Solve graphically :— 

A hotel-keeper finds that if he should burn 5 kerosene 
lights and 2 castor oil-lamps the monthly cost of lighting would’ 
be Rs, 5 11 as. and that 3 kerosene lights and 6 castor oil-lamps 

would cost him Rs. 5 13 as.a month. Find how much a kero- 
sene light as well as a castor oil-lamp costs him a month. 


48. A canal feeds an empty lake at the fixed rate of 1000 c. ft. 
of water per minute. Draw a graph showing the quantity of 
water in the tank at any subsequent time. 

49. A body moves ata uniform ,speed of 7 miles per hour. 
Draw a graph showing the relation between the distance traversed 
and the time taken. 

50. If when a tank contains 500,000 c. ft. of water, its sluices 
are opened, they let out water at a constant rate of 600 c. ft. per 
minute. Draw a graph showing the variation in the quantity 
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of water in the tank and find from it when the quantity would be 
reduced to half, 

51. In the accompanying diagram the lines AB, CD, EF, OH 
represent the relation between the 
distance traversed and the time taken 
by bodies moving at different rates. 
If OX represents the time-axis to a 
scale of ‘1” to 10 seconds and OY the 
distance-axis to a scale of ‘1” to 10 ft., 
find from the gradient of each graph 
the speed of each moving body, 


52. Find graphically which of the 
following speeds is the slowest and 
which the fastest :— 

(a) 8 miles in 36 minutes. 

.) X  (b) 10 miles in 44 minutes. 

Fig. 122. (c) 93 miles in 43 minutes. 
(d) 12 miles in 53 minutes. 

23. If an aeroplane starts with a velocity of ‘ 1’ ft. per second 
and increases its velocity at a uniform rate of ‘/’ feet per second 
for every second, show that its velocity after ‘ ¢ ° seconds is given 
by the formula ‘v = »% + ft.’ 

If « = 1 and f= 8, draw a graph showing the relation between 
*y’° and‘z’, Read from the graph the velocity of the aeroplane 
just after 10 seconds. Also, find when its velocity would be 88 ft. 


per second, ; : 
54. Stsrting from our town acyclist goes at a uniform rate of 


10 miles per hour towards Q, 25 miles away. At the same 
moment a jutka leaves Q and drives towards our town at a 
uniform rate of 5 miles per hour. Find graphically (i) when and 
where the cyclist would meet the jutka. (ii) when both would be 
10 miles apart, and (iii) when each would be 10 miles from our 


town. 
55. Acistern B with water 5 ft. deep is placed so that its 


bottom is 9 ft. higher than that of another A with water 40 ft. 
deep and connected with it bya siphon. If water falls 5 ft. in 
' 3hrs. in A and rises 43 ft. in 24 hours in B. find when the flow 

would stop and what the depth in either cistern would be at that 
time 
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5@. Twocisterns, A and B, contain 25 gallons and 20 gallons 
of kerosene respectively. If kerosene is pumped out from A ata 
constant rate of 1 gallon for avery 2 minutes and from B at the 
rate of 1 gallon for every 4 minutes, find graphically (i) the quan- 
tity of kerosene in either cistern at the end of 10 minutes, (ii) when 
either cistern would contain the same quantity, (iii) when the 
difference in quantity in the cistern would be 4 gallons, (iv) when 
each cistern would just contain 5 gallons, and (v) when each cis- 
tern would be just emptied. 

57. In increasing the price of goods, ashop-keeper alters an 
original price of Rs. x into the revised price of Rs. (2 + mx) 
where 'm’ is aconstant. A tin of kerosene which originally cost 
Re. 1 12 as. was after the revision sold for Rs, 4 2as. Drawa 


‘ graph exhibiting the relation between the original and the altered 


eS 


prices. Read from the graph (i) the revised price corresponding 
to an original price of Rs. 5 and (ii) the original price of an article 
selling at Rs. 6 after the revision. 

58. The charge for a telegraphic message is as follows :— 
12 as. for any message up to 12 words and 6ps. extra for each 
word exceeding 12. Draw a graph exhibiting the variation in 
the charges for messages with a varying number of words. Read 
from the graph the charge of sending a message of 24 words and 
the no. of words that could be telegraphed for Re. 1 Il as. 

59. Acompany advertises a reduction sale. It raises the price 
of every article by 20°/, and calls that the original price, and 
reduces this by 10°/, and calls this the sale price. Draw a graph 
to show the relation between the true original price and the sale 


price. Also find by how much per cent., the new sale price is 
above the old one. 
60. A man engages a pleasure car one day by paying Rs. 2 


for the use of the car and by paying an additional rate of 4 annas 
per mile that he rides in it. Draw a graph exhibiting the relation 
between the distance travelled and the cost of travelling. Read 
from the graph the cost of riding 40 miles and the number of 
miles that he could ride for Rs. 16. 

61. The monthly expenses (Rs. ‘y') of a hostel consist of a 
fixed part (Rs. 50) and a variable part proportional to (x) the 
number of members. If the monthly expanses amount to Rs. 470 
when there are 40 members, draw a graph showing the relation 
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‘between ‘x’ and ‘y’. Find from the graph the monthly expenses 

when there are 50 members and the number of members who 
-could be maintained in a month for Rs. 680. 

62. The annual income from a college is partly constant and 
‘partly proportional to the number of students. When the strength 
is 250 the income is Rs. 27,500 and itis Rs. 32,500 when the 
strength is 300. Draw a graph showing the relation between 
the strength and income of the college. Read from the graph 
the fixed part of the income and the rate of increase in the annual 
income for each student added to the strength. 

63. The temperature of the atmosphere increases at the rate 
of 1°F. for every 57 ft. we proceed inside the surface of the earth. 
Taking the temperature at the surface to be 74°5° F., represent 
graphically the variation in the temperature when other con- 
ditions remain unaltered and read from the graph the temperature 
in a coal mine | mile deep, 

64. The temperature of the atmosphere decreases by 1G 
for every 200 metres we rise above sea-level. Taking the 
temperature at the sea-level to be 26° C, draw a graph showing 
the variation in temperature when other conditions remain 
unaltered. Read from the graph the temperature at a place 
2500 metres above sea-level. 

65. A bungalow in a town is let out at Rs. 50 per month. 
The house-tax. repairs, etc., amount to Rs. 100 annually. If the 
bungalow could be Iet out for only some months in the year, 
draw a graph showing the relation between the annual net 
income from the bungalow and the number of months for which 
it is let out, Find from the graph the anuual net income when 
the house was let only for 6 months in the year and the no. of 
months for which it was let out when the annual net income was 


Rs, 450. 
66. For certain heights it is observed that the barometer 


falls roughly by 1 inch for every 1000 ft. we rise above sea-level. 
Taking the barometric reading to be 30 inches at sea-level, draw 
a graph showing the variation in the barometric resdings at 
different altitudes. Read from the graph the height of a _ hill-top 
where the barometer reads 28'7 inches, 

67. Solve graphically Exs. 26 and 27 in page 103 and also 
Exs. 13 and 20 in the Chapter on Simultaneous Equations. 


oe 


CHAPTER. XVI. 
SQUARE ROOT. 


70. Square Root by Factorization: =When a 
number represents the product of two equal factors, 
each factor is called the square root of the number. 
Thus, in 17X17 or 17? = 289, 17is the sq. root of 280. 
(Refer to Art. 32, page 53). The symbol /289 or (289)? 
represents the sq. root of 289. Numbers like 1, 4, 9» 
etc.» whose sq. roots could be exact/y found are called 
perfect squares. 


When a perfect square is expressed as the product 
of its prime factors, its sq. root can be easily written 
down by inspection, eg., /1764 = /2X3X7X2X3X7 
=2%X%3x 7 0rq2. 

Note :—(1) Since /2?X3 X72 and J2' x J38 x 72 
are each equal to 2 x 3 X 7) Jabo = JaX JbX Vo 

(2) In the relation 23 = 8, ‘2’ is called the cube 
root of ‘8’ and may be writtenas /8or (8!) Also, 
in 5* = 625, ‘5 is called the fourth root of 625 and 
may be written as 4/625 or as (625)?. These roots 
also could be found by factorization in a few cases, 
eg, #216= 933xX2= 3x2 or 6 and 450695 = 
4/5*X3* = 5 x 30r 15. 

EXERCISES. 

1. Find, by means of factors : 

(a) the sq. roots of 196; 625; 5776; 48400 ; 5625; ab¢: 
b¥ct : gbec8; 

(6) the cube roots of 1000; 1728: 512: 2744: @%S%c3: 
xEy%z'5 : xo, 


and (c) the fourth roots of 6561 ; 625 and 10000. 


at 
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2. Find the least number by which the following should 


be multiplied in order to give perfect squares :—192; 360 ; 3150 ; 
6050 ; 14112 and 1854. 

3. Find the digits in the units’ place in the squares of integers 
ending in 0, 1, 2, 3, 4, 5, 6, 7, 8,9. Hence, show that 2o sqgua7ve 
integer can end in 2, 3, 7 or 8. Show also that a square 
number would not end in an odd no. of ciphers nor in an odd no. 
of decimal places. 

4. Find the langth of a square of area (a) 144 sq. ins, 
(b) 900 Sq. ft. (c) 169 sq. chains and (d) 225 sq. yds. 

5. From the formula R=6+°009 V?, find the value of V 
when ‘R’=14'1. 

G6. The product of two equal factors = 65,536, Find them: 
by factorising. 


71. General Method of extracting{the sq. root :— 
The method herein described may be adopted when 
the prime factors of a number are not easily found. 

(a) Ex. (i) Find the sq. root of 529. Suppose a 

Ef TF square ABCD has an area of 

: 529 sq. ins. and henceits side 
AD = 529 ins. Since 529: 
lies between 20% and 302, 
AD should be greater than 
b 20ins. but less than 30 ins, 
Let AQ represent 20 ins. 
(See Fig. 123). Then, if QD’ 
be known the sq. root of 529. 
could be found, Cut out the 
square AQHR and fit the 
remaining portion into a rect. 
3 EFCS by placing RBSH in. 
* Sc. the position EFDQ. Since: 
the rect. EFCS contains(529— 
20*) or 129 sq. ins. and its 
length ES is slightly greater 


Fig. 123. 
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than 2 X 20? ins. (why ?), its width QD should be a 


- ape or $35 ins. Thus an approxima- 
‘tion to the width QD is obtained to be 3ins. Since 
when QD is assumed to be 3 ins. the rect. EFCS =(EQ 
+ QH + HS) x QD = (20 + 20 or 2 x 20 + 3)x 3 
or 129 sq.ins. AD is equal to (20 + 3) or 23 ins. 
Hence 23 isthe sq. root of 529. 

From the above it follows that if in finding the sq. 
wroot of a number, 6.2.5 529, apart ‘n’ (= AQ) be known, 
an approximation to the value of the remaining 
pert or’ (= QD) is suggested by dividing (529—n’) by 
2n. Also, ES ="Qn + r, EF =‘y, the rect. EFCS = 
(2n + r) X rand thesq. AQHR + the rect. EFCS = 
the sq. ABCD, z.e., to say, n?+(2nt+yr)xr= 
(n + r)%. 

Hence the following working :— 


little less than 


ne = tf = sq. root, 
20" =) 529 = (n +r) 


2n = 40 400 = nn? 
12 contain 
£29 bOiieae wet 4 12g contains (2n + r) Xr 
“ (@n+r). =43 _ 
et Me ee | 129 = (2n +r) Xr. 

-. 2318 the sq. root of 529. 

[Note that the place-value of the digit ‘5’ in 529 suggests 
‘20’ to be a part of the root. Also ‘n‘ at any stage represents 
the known part of the root and ‘r’ the remaining part.) 

Ex. Find by the above method the sq. roots of 289; 576; 
625 ; 529 ; 961 ; 152] ; 11025; 11449 and 42025. 

(6) Finding the number of digits in square roots :— 

(i) Since yr = rand yi00 = 10, the sq. root ofan 

integer lying between r and 100 must lie between rand 
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10. Hence the sq. root of an integer of one or two 
digits would have only one digit in its integral part. 

(ii) Aninteger having 3o0r 4 digits lies between 
100 and 10,000 and hence its sq. root must lie between 
10 (= /100) and 100 (= 10,000) and would have: 
only 2 digits in its integral part. 

(iii) Aninteger having 5 or 6 digits lies between 
10,000 (= 1002) and 1,000,000 (= 1000?) and hence 
its sq. root would have only 3 digits in its integral 
part (why?) ; and so on. 


In general, the sq. root of an integer of (2n—1) or 2n. . 


digits would have ‘n’ digits in its integral part. Hence, 
if in aninteger dots be marked over the units’ digit and’ 
over every second digit to the left. the integer would be 
marked into periods of two digits from the extreme right 
and the number of dots marked would give the number of 
digits in the integral part of the sq. root. Thus the sq. 
roots of 132225 and 93401 would have 3 digits in the 
integral] part. 

Similarly, since y:01 = ‘1, /°0001 = / ‘01, etc., it may 
be seen that for every two digits in the decimal part of a 
number there would be one digit in the decimal part of the 
sq. root. Hence, tf im a decimal which is a perfect 


_ square dots be marked over every second digit to the 


right of the decimal pozni, zZ.eé., over the hundredths’ 
place, ten-thousandths’ place, etc., the number of such 
dots would give the number of digits in the decimal part 
of the sq. root. 

(c) £zx. (ii) Find the sq. root of 1204°09. By 
dotting or otherwise, it may be seen that if 1204:09 is 
a perfect square its sq. root would contain two digits 
in the integral part and one in the decimal part. Since 
120409 lies between 30% and 407, a part of the root 
(ZV) is known to be 30. Hence the remaining part (2) 
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1204°09 — 307 304°09 
should be less than - a ae or ecobti (Refer 


“to (a) above.] If ‘R=-5) be tried, (2V+ 2) xX R 
equals 65 x 5 and exceeds 304°09. Hence & should 
‘belessthans5. Try ifR =4. Then (2N+R)xXR 
= 64 Xx 4 (why?) or 256 and is less than 304'09 by 
_48'09. Thusa part of the root (7) is known to be 
(30 + 4) or 34. Also, the remainder left, vzz., 48°09 
= 1204 09—30? — 2x (30 + 4) X 4 = I204'09 — 
34°. [Why?] Hence by (a) above, the rest of the 


»root (7) should be less than 48:00 ig 74809: Try"it 
: 2X 34 68 


a ot 


Then (22 + r) X 7 = 687 X ‘7 or 48°09. 
Thus the sq. root of 120409 = 30 + 4 + ‘7 Or 34°7- 
Hence the following working :— 

‘Detailed Working :— : 

cme tA Brief 


+ e = sq. root. Working:— 
120409 34:7 | 
N?= 303=/ 900 = N2 1204:09 
2N= 60 304'09 contains (2N-+-R) XR 9 
» From cols 4 R= 4 64/904 
2i74-R} : 64 a. 
oe R = Pe 68°7|48°09 
XR j + a} 256 =(2N-+R)XR 48°09 
48 09 = 1204: 09—34*(Why?) 
rey 68 : i ae Kas 
i 28° US (2n-+-r) X ” where 
) From 3, ? # = 34. 
y= 
. (Qn Su aT | = |48:09 =(2n+r)Xr 
Xr x7 


“. the sq. root of 1204°09 = 34°7. 


The above method may be used in finding the sq. 
vroot of azy number in the decimal scale, 
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[Note:—In the brief working the superfluous figures, ¢.g,. 
the ciphers in ‘900’, etc,. are omitted. In the 2nd step one 
more period alone, viz., ‘04’ is written after ‘3°’. The process 
(60 + 4) X 4 is indicated by writing ‘4’ to the right of ‘6’ and 
then multiplying 64 by 4 orally... The digit'7' in the sq. root is 
suggested by dividing 480 (tenths) by 68, ‘ 2," 7.e., twice the 
part known at the second stage is more easily obtained by add- 
ing ‘4’ to ‘64’ than by multiplying 34 by 2. After sufficient 
practice in the above method the working could be further 
simplified by adopting Italian division, ] 

Ex. 1, Find by the above method the sq. roots of 17°9776; 
930260°25 ; and 1050625; 

Ex. 2. Given that the sq. root of 12°0409 = 3‘47, find there- 
from the sq. roots of 1204°09 and 120409. Can you deduce like 
wise the sq. roots 120°409 and 1240:°9? Why not? 

(b) Sq. roots of numbers that are not perfect squares :— 
The method indicated in (c) above may be adopted in 
finding the sq. roots of these numbers, but it will be 
seenthat the roots never terminate and hence could not 
be exactly found. Such roots are called surds and 
their values could be found only approximately. 


&x. (iii) Evaluate /50 as far asthe third decimal 
place. 


M50 7'O7T os'n ose , whichisa 

MEE OAL s céore non-terminating decimal. Dis- 
50°000000....... | sinouish tt from a recurri 

49 se i 

14°07) 1. GOU0 decimal. 
9849 [Note:—The usual process is not 
14°141) ree possible in the 2nd step with divid- 
14 


end ‘1°00’and with divisor ‘ 14,” 
959 Hence the digit ‘0° is put inthe 
tens’ place in the sq. root and a fur- 


ther period ‘00° added to the dividend, Also, ih 


“140 
or 100 hundredths ees suggests only ‘7’ hundredths, i.e. ‘'07’ 


in the sq. root,] 
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&x. Show ina similar manner that ./2 = 1°414............ and 
3 = 1°732......... (These equivalents may b¢ memorised with 


advantage.) 
(c) Sq. roots of vulgar fractions :— 
£x. (iv) Find the sq. root of x45. 
co eh A ea 


245 a das dora | 
Here the fraction in its lowest terms happens to be: 
a perfect square. Hence, in such cases express the 
fraction in tts lowest terms and find the sq. roots of the 
numerator and the denominator. 
[NoTE:— /538 = V3E= JAY = 5.1 
Ex. (v) Find the sq. root of }. 


In this case the fraction is not a perfect square and’ 
its sq. root may be found as follows :— 


Method (i) By finding the sq. root of the equivalent 
decimal :— 
$=. 2. Vt = J°5 = 707 (nearly). 


Method (ii). 


{| 
als 
ii 

{ 
| 
x 
a 

i 
OS 


OF FOF vee ss 


I ‘ 
aa be expressed as , a step in Jong 


ek LN 


division would be involved. To save this labour, éhe 
denominator is cleared of surds by multiplying each 


te EAN 9. 
rm oO 3 y V2 


o 
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e 2 I tey (SMOG Meath EP. x 
Similarly, ea Cpe) GED) 
a2 +1 oro 
gat) Ofi2"41 42" «case 


[Norz:—The following formulz may be found useful 
in the simplification of surds :— 
1. Ja X Vb = Vab. 
2. Ja*b =aX Vb. 
3 (Ja + Vb)(/Ja— Vo) = (a— bd}. 

72. Linear Representations of the Sq. Roots of 
Number :— 

In Art. 50, page 133, it has been shown that, in a 
rt.-7/d O AHG with 7Ha rt. Z, AG? = AH? + HG? | 
Hence AG = /AH*®+HG?,AH = /AG?— HG? and 

HG = AG? — AH?. Withthe help of these equali- 
ties the sq. root of a number (7) could be represented 
graphically as follows}:— 

Method (i). Construct a rt.-Zd A AHG sothat ZH 


= art 2, AG= ts and HG 


= haa Then AH? = fe Ve 
2 2 


me: —_— jk = 2 (why ?) 


2 


Fig. 124. Hence AH represents ,/z. 
? ‘ 1 
Notr.—If lines have to be bisected in representing pan etc., 


adopt a method like that indicated in Fig. 65, page 106 orin 


Art. 76 (a)]. 
G. M.—16 
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Method (ii). Draw a line PQ so that its parts PH, 
G HQ represent two nos. 
| whose product = 7 ¢. 2+» 
when 2 = 7, let PH = 7 
and HQ = 1 or when 
/ n = 15, let PH = 5 and 
L HQ = 3. Bisect PQat A 

A H & ; : 
Fie. 125 and draw a semi- © with 

ig. : 


PQ as diameter. Draw HQ 1 to PQ to meet the Ove 
at G. Then HG would represent Jn. 


For, HG? = AG? — AH* 
= (AG + AH) (AG — AH) 
= (PA + AH) (AQ — AH) 
= PH x HQ 
—e 


When PH = 7 and HQ = 1, HG would repre- 
sent /7 and when PH = 5 and HQ = 3, HG would 
represent ,/ 16. 

73, Afew examples are worked below which in- 
volve the application of sq. root :— 


Ke. (vi) From a Railway junction (M) two trains 
ry start simultaneously. One of them goes 
S.-W, at 18 milesan hour and the other 
goes N.-W. at 12 miles an hour. How 

oe apart would they be in 2 hours ? 


h Let T and R (in Fig. 126) be the posi- 
tions of the trains two hours after leav- 
ing M. Then TM represents 24 miles 
and MR 36 miles. Also 2TMR=a rt. Z. 

“. TR = JTM?+ MR = /24 + 30° 
Fic. 126. = /127(27+ 37) = 12/13. 


R 
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Hence in two hours the trains would be 12,/13 or 
.43°3 miles apart to the nearest tenth of a mile. 


£x. (vii). The boy-scouts ina city are arranged 
in the form of a solid square and it is found that there 
are 11 left. If there are 740 scouts, find how many of 
them stand in each side of the square. 


The number reqd. = 740—11 or /729. 
Oe ok ee 
= 3X3X3 0Fr 27. 
Fx. (viii) A ladder 18 ft. long leans against a wall 
: ata point 16 ft. from ground-level. 
Ra How far is the foot of the ladder from 
the wall ? 


, Let AC bethe wall, BC the ground- 
'6° level and AB the ladder. | 
Then BC = ,/i18? — 16? it. 
v/ (18 + 16) (18 — 16) it. 
/68 or 8'246 it. 
.. the foot of the ladder is very 
nearly 8'2 it. from the wall, 


EXERCISES. 


7. Find the sq. roots of :— 
ada) 233401; 210681; 10201; 7921; 1071225; 1522756; | 
48671041; 1874161; 114244; 93025; 302500; 1764; 998001. 

(b) 325°4416 ; 31640625 ; 152°5225; 2065°7025 ; 460701 °5625; 
-35°8801; 1849°086001. im 

(c) 344¢¢; 32332; 254,3—; 325; 135 %iYes litsbs: ato ie 
and 1335. 

8. Find correct to 3 places of decimals the sq. roots of 17; 
18; 1°53; 7; °02and °037, 

9. A square field is 1 acre in area, Find to the nearest yd. 
the length of its side. 


hl 


“ 


Py 
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10. Gitcstaks to the nearest yd, the length — 


(a) of a square of side 10 yds. and (6) ofa rect. 
15 yds. 


11. The area of two square fields are as 625: 33124, Find 


the ratio of their sides, 


12. The length of a rectangular field is twice its breadth. If 
its area = 1352 sq, yds., find the length of each side. 


13. In an exact division the quotient and the divisor are 


equal. The dividend = 32,228,329. Find the quotient. 


14. Two fields, each of area2 acres, are together exchanged 
for a square field covering an equal area. Find the length of the 
square held in yards. 


15. In a garden cocoanut trees are planted and there are as- 
many rows as there are trees in each row. If there be 1369 treee- 
on the whole, find the number of rows as well as the number of 
trees in each row. 


16. The subscribers to a fund together contributed Rs. 46,875. 
If each of them contributed thrice as many rupees as there were 
subscribers, find the no, of subscribers and the contribution given 
by each. 

17. How long will it take a person to walk round a square 
garden of area 3 acres, 121 sq. yds, at the rate of 3 miles an hour? 


18. The cost of levelling a square field was Rs. 216 at 2 pies: 
per sq. yd. Find the cost of fencing it at 8 as. a yd. 


19. Find the value of ‘x’ when 


Wie 
eit. . at 
and (ii) ;*, a 


20. Given that A=P (1+ jp). find ' r’ when A=1188'I. 


21. From the corners of a square of perimeter 25 ins. four 
equal squares are cut off and the remaining part contains 36 sq. 
ins. Find the Iength of each square cut off. 


¢ 


a , SQUARE ROOT. 245 
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A ifference between the areas of two squares = 1600 
Sq. ft. The bigger square is 85 ft. long. Find the length of the 
smaller square. 

23. Ifinart.-Zd A one Z = 60°, show that the sides are 
in the ratio 1:2:43. If, instead, one Z = 45°, show that 
the sides are in the ratio 1: J/2:1. 


A ladder inclined at 45° to the ground just reaches the top of a 
‘wali 12 ft. from the ground. If it slips and occupies a position 
inclined at 60° to the wall, calculate how far from the wall its 
other end lies. 

24. Given the co-ordinates of a point to be fa og 4, ipl 5), 
calculate its distance from the origin. 


25. A,B. C, D are 4 villages in the neighbourhood of a town 


T. Ais 2 miles due North of T, B 4 miles due South, C 


3 miles due West and D 24 miles due East. If straight roads have 
to be constructed leading from each village to every other, find 
the length of each road. 

26. Two vertical poles firmly fixed to the ground are 24 ft. 
apart. If their heights above the ground be 12 ft. and 20 ft. 
respectively, find the length of a wire connecting their tops. 

27. Calculate tothe nearest hundredth of a unit the perimeter 
of a quadrilateral whose vertices are the points (—10, 0), (0+-20), 
(+ 20, + 15) and (+ 30, 0). 

28. Drawa line AB representing 1 unit. Draw BC L to AB 
and equal to it. Join AC. Show that AC represents 42. Draw 
D | to AC and = 1lunit. Join AD. Show that AD represents 
V3. Draw DE L to AD and = 1 unit. Join AE. Show that 
AE = 14. In this way, represent graphically ./6, J/7 and 

»/8- 
v4 


29. If Fae 47 580 find ‘v’" to the nearest hundredth 


when‘ r’ = 36125 and g = 32. 
30. Ifv? = u?2-+ 2fs, find ‘v’ when u = 16, f = 37 and 
s = 1000. 


31. The rule Pike 


cn Elevation of outer rail in inches 


is used in laying rails alonga railway curve, where 'W’ = the 


4° 
‘ ‘ nad 
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width of gauge in ft.‘ R’ = the radius of the curve in ft, and 
«V° = average velocity of trains in miles per hour. Find ‘V’ 


when‘ W’ = 3°28, ‘R’ = 1000 and Elevation = “BP 
32. The pressure of wind in lbs. (P) persq. ft. against a sur- 
2 
face _| to its direction is given by P = 500" where ‘ v’ = its velo- 


city in miles per hour. Find to the nearest tenth of a mile 
the velocity of wind when it exerts on the surface a pressure of 
10°825 lbs. per sq. ft. If in the cyclone of 1918 a house had to- 
bear a pressure of 24% Ibs. per sq. ft., find the velocity of the 
cyclonic wind. . 

33. A reservoir would supply a place without fail if it is 


stored with “FE days’ supply of water, where ‘F’ = §& of the 


average yearly rainfall in inches for 3 consecutive dry years. If 
near Cape Comorin the above average be 23”, find how many 
days’ supply of water should be stored in a proposed reservoir so 
as to supply the place without fail. 

34. The space (s) feet traversed in (t) seconds by a body let 
fallfrom rest is given by s = $g¢. Find the time in which a 
body would reach the ground if let fall from a height of 1000 ft. 
[Assume g = 32°2]. 

35. Of two proper fractions, one a square and the other its 
sq. root, explain why the latter is always greater than the former, 


| 36. Taking 4” = 1 unit, draw lines to represent eS os 
17, J72,2 x V5,3 x v2 and (/5— 0). 
£ 37. Find the value of £18 correct to 2 places of decimals by 
“finding the sq, root of 18, 
38. Given that /2 = 1°414..., deduce the value of ./5000 


to the nearest tenth. 
39. The total surface area of a cube is 144 sq. ins. Find, to 


I 
the nearest io" the length of its edge and that of the diagonal ~ 


’ 


of a face. ah 


~ 


40. Whena cuboid is placed on a horizontal surface the cor 


ners P, Q, R, S in the top face are found to be vertically bove | 
a 
, ae te 
S “f 


— -' 
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4 the corners A, B,C, D, inthe opposite face. Explain how you 
would find (a) the diagonal of each face and (b) the diagonal PC 
of the solid. Hence show that (i) if the edge of a cube = @”, 
the diagonal of each face =a X V/2// and the diagonal of the 
cube = @ X 4/3// and (ii) if cuboid be Z// long, b” broad and h” 
high, its diagonal = /12 + 6? + h2//. 


Give the numerical results when @ = 5, 1=5, 6 = 3and 


h = 4. 
41. Find the values of the following correct to 3 places of 
decimals :— 
a @ af Dis J5 +1 and — = 
Ls | 
art and Vi6+ V8. 


\ 


42, Construct a rt.-Zd A with the sides containing the rt. 7 
equal to ( ./3 — 1)” and (./3 + 1)’’. Calculate the length 


of the hypotenuse and verify the result by measurement, 


43. The adjacent sides of a rect. are in the ratio 1:2. Find 
their lengths when the diagonal = 3/ 5/’. 


44. A ladder 15/ long is placed against a wall with one end 
resting on the ground at a distance of 9/ from the wall. Calculate 
the height of the, other end of the ladder and verify your result 
from a diagram drawn to scale. Find also the inclination of the 
ladder to the horizontal, 


45. A ladder 20' long leans against a wall, making with ian 
Z of 30°. How far would the top descend if the foot of the 
ladder is pulled out 2' farther from the wall ? a 


46. A ladder 15' long would reach to a window 12' from tl 
floor in one wall of a building. If the foot of the ladder be 
tained in the same position it would reach to a window 10! high 
in a parallel wall. Find the distance between the walls, 


47, A householder finds a certain number of beggars at his 
door. He gives to each man one-fourth as many pies as there 
are beggars, to each woman three-fourths as much as to each man, 
is and to each child two-thirds as much as to each man. If he spends 
| Rs. 2-8 as. and if the number of men, women, and children are as 


CHAPTER XVII. 
SYMMETRY IN FIGURES; CONSTRUCTIONS. 
SECTION lI. 


Properties of symmetrical figures and their 
applications. 
74. SYMMETRY. 


Fold a sheet of paper alonga‘st.line AB. Prick the 
double sheet with pins 
along a_ broken line 
drawn initas in Fig. 128. 
lf the paper be unfolded 
and laid flat, the portion 
bounded by the dotted 
lines formed would be 
like Fig. 129 and consist 
=H‘ two parts lying on 
either side of the crease- 
line AB. Since each 
Fig. 198," Fig. 129. part is exactly like the 

other the whole figure is 
said to be symmetrical about AB. The line AB is 
called its axis of symmetry. Also, two points ¢.g., 
P,P’ which would coincide when the figure is folded 
along AB are said to be symmetrical about AB. 
Similarly, two lines, e,g., PS, P'S’ which would exactly 
coincide when the figure is folded along AB may be 
said to be symmetrical about it. 
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The following properties may be observed by 
folding :—- 

(a) The axis of symmetry divides the whole figure into 
two congruent parts. 

(6) The st. line joining any two symmetrical points ts 
bisected at rt. Zs by the axis of symmetry, eg., AB bisects 
at tt, 26\PP!.'0O0', 5S, ete: 

(c) Any two lines which are symmetrical about a given 
axis ave equal in length and are equally inclined to the 
avis,e.g.,PS = P'S’, QS’ = Q'S, ZABH = ZABH’, ete. 

(2) Any point (k) in the aris of symmetry AB is. 
equidistant from any two symmetrical points like P, P’ 
[as well as from any two symmetrical st. lines like SP, 
SP'. Why ?} 

75. A few applications :-— 

(i) Draw anisos. A ABC with AB, AC equal. Fold 
it so that AB falls along AC. It will A 
be found that the zsos. & ts symmetri- 
cal about AD the line of fold. Hence, 

ZBAD = ZCAD, 


ZABC = ZACB 
BD = DC 
and ZADB = ZADC = art. Z. 
Note:—(1) In an isos. 4 thes r $ 
bisector of the vertical Z bisects the | 
base at rt. Zs. Fig. 130. 


(2) Ali points equidistant from B and C must lie in 
the line AD, or AD produced, which bisects BC at rt. 
Zs, i.¢., in the perpendicular bisector of BC. 


(3) Ifin an isos. 4 ABC the vertical ZBAC = 2°, 
ZACB= ( go —=) = ZABC. 


“ 
j LJ 
- 
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(ii) Smmetry in a circle :— . 


Describe a circle with centre C and with any radius. 
A Fold it along any diameter 

AD. As the two parts on 
, either side of AD exactly 


4! 
bea ce 


f is ¢ coincide, ze circle is symmet- 
th % vical about the diameter. The 


following properties may be 
observed :— 


_ (a) The chords joining 

Fig. 131. sets of symmetrical points 

on the Oce like 4, 5’; d; d’, etc., are bisected at rt. Zs by 
the axial diameter AD. 

(6) Ifa circle be folded so that the two parts of any 


chord bt’ drawn in it exactly coincide, the line of fold 
would be a diameter 1 to the chord. 


(c) The chord joining symmetrical points on the 
Oce are equal, eg., Ad=Ad'; db = a'b'; bh' = b'h; ete. 

(d) Similarly, the arcs Ad, Ad’; dé, d'd’; etc., arealso 
equal. 

(iii) Drawtwo circles with unequal radii to cut each 
other. Let C, D be their centres 
and P, QO their points of intersec- 
tion. Join CD, PQ. It may be 
seen by folding that the figure is 
symmetrical about CD and hence 
that the common chord PQ is bisect- 
ed at rt. Zs by CD. [Find the 
arcs and segments bisected by CD. ] 


Draw some more circles to cut at 
P,Q. Where do their centres lie ? 
Hence, if two or more circles inter- 
sect so as to‘have a common chord 


Fig. 132. 


p ‘ . 4 
» / 


a 
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%, * 
PQ, their centres would lie in the perpendicular bisector’ 
of PQ. 
(iv) Drawtwo equal circles with centres P and Qso 


as to cutat A, B. Join PQ, 
AB and let them intersect at 
O. It may be found thatthe 
figure is symmetrical about 
PO and | ABU Hence AF, 
= AQ, BP = BQ, OA=OB, 
OP=OQ and ZAOP=ZA0Q: 


=art.Z. 

Also, if pairs of equal circles be drawn with centres 
P and Q, their points of intersection would be equi- 
distant from P and Q and would be in AB or AB pro- 
duced, z.¢., in the 1 bisector of PQ. . 

(The centre of a circle should lie in the | bisector of any of 
its chords. } ; 

76. The undermentioned construction methods 
follow from the above :— 


(a) To disect a st, line PQ:— oe 
ith tres P and Qand with equal radii draw arcs. 
Pee tee eead B. Join AB to cut PQat C. ThenC 
will be the middle point of PQ. (Why ?] 
A 
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The same construction may be used to obtain the L 
bisector of a st. line PQ as well as to find the middle 
point of an arc PQ ofa circle. 

(6) Zo drawa 1 to PQ through a point C in it :— 

With centre C and with any radius draw arcs to cut 
PQat A, B. (See Fig. 136). With centres A, Band witha 
‘convenient radius draw arcs to cut at D. Join CD. 
Then CD will be 1 toPQ. {Why ?] 


Fig. 136. Fig. 137. 

(c) Zo draw a 1 to PQ from an external point E:— 

With centre E and with any convenient radius draw 
an arc ofa circle to cut PQ at A,B. (See Fig. 137). 
With centres A and B and with any convenient radius 
draw arcs to cut at D. JoinED. Then ED will be 1 
to PQ. [Why ?}. 

EXERCISES. 

1. Mark two points A, B which are respectively 2cm., and 
4 cm. from a st. line PQ. Mark two pointe C, D so that the Pairs 
of points (A, C) and (B, D) are symmetrical about PQ. 

2. Construct a triangle ABC so that Z7ABC = /ACB. Find 
a line of symmetry in the triangle. If st. lines be drawn through 
B and C so as to make equal /s with BC and onthe same side of 
it, where would they intersect ? 

3. Construct a A, ABC anywhere on one side of a st. line PQ. 
Draw another A on the other side of PQ so that PQ may be the 


vaxis of symmetry of the whole figure. 


a . 
v 
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4. Construct an equilateral /\of side 3cm. Find, by folding, 
lines of symmetry in it, Show that there are three lines of- 
symmetry, that they bisect the 7s of the (\ and also bisect the 
sides at rt. Zs, that they are concurrent, i.e., meet in a point and’ 
that the point of concurrence is equidistant from the sides and’ 
corners of the A. 


S. The accompanying figure represents a sector ofa circle, 
i.e., apart of the circle bounded by two- 
radii and the arc between them. The: 
Z ACB is called the Z of the sector and: 
is said to be subtended at the centre by 
the chord AB. Find a line of symmetry 
in the sector, What properties do you 
deduce therefrom ? 


& 


[Note that unlike a circle a sector has 
Fig. 138, only a single line of symmetry, ] 


6. Draw a segment of a circle and find a line of symmetry in. 
it. What properties do you deduce therefrom ? 


7. Show by folding that a rhombus is symmetrical about its. 
diagonals and has thus two axes of symmetry. What properties. 
do you deduce therefrom ? 


8. Show that a rectangle has two axes of symmetry, viz., the 
lines joining the middle points of opposite sides and that a square. 
being a rectangular rhombus has four axes af symmetry. 


9. Mark symmetrical points about a given st. line and examine 
the truth of the following :—' ‘I/ one pair of points is symmetri-. 
cal with a second pair, the straight lines joining the pairs are 
either parallel to, or meet on, the axis.” 


10. Constructa quadrilateral ABCD with ZB=60°, AB=3cm, 
BC = 4cm., CD=6cm,. and DA=1 cm. Draw the figures which. 
would be symmetrical about AB, and CD. Mention the sym- 
metrical lines and points in each figure. 


11. Draw an ZBAC. Draw its bisector AH, (Refer to page 88 
for the construction method). Show that the angular space BAC 


- 


' , ae. yf } 
ee ya . 
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is symmetrical about AH and that any point in AH is equidistant 
from AB, AC. 


Fig. 139, Fig. 140. 


12. Draw two st. lines AB, CD to intersect at K. Draw PQ. 
‘ST to bisect the Zsat K. Show that (1) each of the angular spaces 
AKD, CKB is symmetrical about PKQ;; (ii) each of the angular 
spaces AKC, DKB is symmetrical about SKT, and (iii) hence any 
point which moves so as to be equidistant from AB, CD must 


move along PKQ or SKT. 


(Thus, if a point moves so as to be equidistant from two 
intersecting st. lines, its path or locus is one of the two 
bisectors of the Zs formed.) 


13. Construct a A\ ABC. Draw the  bisectors of the sides 
AB, AC and let them mest at S. Show that S lies in the L 
‘bisector of BC as well and that it is equidistant from the 
corners A, B, C of the A, [Hence a circle described with S 
as centre and SA as radius would pass through the corners ' 
of the A. Suchacircle is called the circumscribing circle or 
circum-circle of the A\ ABC. Its centre is called the circum- 
centre of the A and its radius is known as the circum-radius, ] 


14. Draw an acute- /d., a rt,- 7d. andan obtuse-Zd A, Find 
the circum-centre of each and measure the circum-radius. Repeat 
the above exercise with an equilateral, an isos. and a scalene A. 
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15. Mark three points P, Q, R so that P is 2"' from Q and 1°6!! 
‘from R and Qis1" from R. Find the centre of a circle passing 


‘through P, QandR. 


16. The arc in Fig. 141 represents part of a‘circular bund 


around a lake. Explain how you 
Satiealta 98 im rs wold draw the whole @ce which 


would represent the bund. 
Fig. 141. 


17. The chord of an arc =8 cm., the chord of half the arc = 
‘5 cm. Draw the arc. 


18. The sides of a triangular field are 5 chains, 4 chains and 
‘5 chains respectively. There isa spring in the field equidistant 
‘from its corners. Mark its position in a diagram drawn to scale, 
‘Find how far it is from each corner of the field. 


19. Construct a quadrilateral ABCD in which AB = AD 

= 45cm,, BC = CDand ZBAD = 75°. Describe a circle so as 

-to pass through B, Aand D. What should be the lengths of BC 

and CD in order that the circle may pass through C? Measure the 
ZBCD for that position of C. 


20. Draw two st, lines AB, AC 2 cm, and 5cm. in length, so 
as to intersect at an Z of 45°. Describe the circle of which AB, 
AC are chords. Measure its radius. 
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SECTION II. 


Construction of Regular Polygons. 
77. THE ANGLES OF A POLYGON. 


Drawa convex polygon ABPQT, z.e., a polygon with 
none ofits interior Zs 
reflex in nature. Pro- 
duce its sides in order 
asin Fig. 142. Measure | 
the exterior Zs formeck 
and find their sum. 


If a person starts 
from A inthe direction 
Ab and walks once 
round such a polygon 

Fig. 142. turning at its corners. 
as indicated by arrow-marks in the figure until he is 
again at A in the direction AB, it may be seen that he 
has turned once round himself and has hence turned 
through 4 rt. Zs. 

Hence the sum of the exterior 4s formed by producing 
the sides of a convex polygon in order=4 rt. Zs. Also, since 
the two adjacent Zs at each corner are together equal 
to 2 rt. ZS, the sum of the interior Zs of the polygon = 
(2n—4) rt. Zs. where ‘nz’ represents the no. of 
corners, Zs. or sides. 


Therefore, if a polygon be regular, z.¢., has all its Zs 
equal as well as all its sides equal, each exterior Z= 


= rt. Z or 300 degrees and each interior 2 on a— 4 ) 
n 


vt. Lor ( 180 — x) degrees. Thus, in a regular 
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ext. 2 = #29 or 72 degreesand each int. Z = (180 — 72) 
or 108 degrees, {Why ?| 


It may be seen that polygons which have reflex Zs 
do not possess the above properties. 


[4x.—Find the ext. and int. Zs ofa regular hexagon, 
octagon and decagon.} 


78. INSCRIBING A REGULAR POLYGON 
IN A GIVEN CIRCLE. 


Method (i). In a circle of radius 2 cm. set off succes- 
sive Zs AIB, BIC, etc. around the centre equal to 45°. 
{Refer to Fig. 143.) As the sum of the Zs around the 
centre = 360°, the no. of Zs F E 
that could be so set off = 
ae or 8 Draw the chords 
AB, BC, etc. opposite to 
these Zs and compare their 
lengths.. By super-position 
it may be seen that the 
eight isos. 4s AIB, BIC, 
etc. are congruent and 
that the chords AB, BC, A> 
etc. areequal. Hence, if Fig. 143. 


in a circle equal /s be drawn 
at the centre the chords opposite to them are also equal. 


Also, the Zs ABC, BCD, etc. are equal (why ?) and 
bisected by BI, CI, etc. Thus a regular octagon 
ABCDEFGH is obtained and since its vertices lie on 
the Oce of a circle, it issaid to be zuscribed in the circle. 


_ Ina similar manner, a regular polygon of ‘2’ sides 
could be inscribed ina circle by setting off successive Zs 
G. M.—17 
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0 
around the centre each equal to seo (For what values 


of ‘n’ is the construction possible with a protractor ?] 


Method (ii). Ina circle of radius 2 cm. set off a 
central ZAIB = 45° and draw the chord AB. Step off 
successive chords BC, CD, DE, etc. in the circle each 
equal to AB. (See Fig. 143). Join their extremities to 
the centre C and compare the central Zs opposite to 
them. It may be seen that the central Zs are equal. 
Hence, if equal chords be drawn in a circle the central Zs 
opposite to them are also equal. Also, after stepping off 
the chord GH equal to AB it will be found that the 
remaining sector AIH has its central Z equalto 45° 
(why ?) and hence its chord AH = AB. Thus, eight 
chords equal to AB could be successively placed in 
the circle. Also, the eight isos. As AIB, BIC, ete. 
are congruent and hence together form a regular 
octagon inscribed in the circle. 


similarly, a regular polygon of * ’ sides would be 
inscribed in a circle if a central ZAIB equal S00" be 


constructed and then successive chords equal to AB be 
drawn in the circle. 


(Nore :—(1) Zhe st. lines joining the centre of a circle 
to the angular points of an inscribed regular polygon of ‘n’ 
sides divide it into ‘n’ congruent isos. Xs and hence the 
area of the polygon = ‘n’ times the arca of any of the &s. 


(2) If AB, BC be two adjacent sides of such a poly- 
gon inscribed in a circle with centre land if Aj} be 
produced to E, ZIBE = ZAIB + ZIAB. [Why ?] 
Fence the exterior LCBE of the polygon = the central 
LAIB subtended by a side of the polygon = 360° [How?]} 


7% 
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(3) Cut out regular polygons of 5) 6 and 8 sides in- 
‘scribed in circles of different radii and find lines of 
Symmetry inthem. It may be seen by folding that 
the polygons are symmetrical about the bisectors of their 
interior Ls as well as about the wL dtsectors of their 
sides, that the lines of symmetry in each polygon are con= 
current and that the point of concurrence zs equidistant 


Srom the angular points of the polygon and hence forms 
the centre of tts circum-cirele.| 


73. CONSTRUCTING A REGULAR POLYGON 
ON A GIVEN BASE. 


Thejfollowing method is suggested by the note tg 
Art. 78 as well as by Art. 75 :—- 


Suppose a regular polygon of 6 sides has to be con- 

7 : structed on a base AB. 
Produce ABto E and set 

off ZEBC = 36° or 60 

7% 

€ degrees, since n = 6, 
Make BC = AB, Draw 

the 1 bisectors of AB, 

i ay BC and let them meet 
bo aati. With Ias centre 


we and IA as radius de- 

‘ scribe a circle. It would 
4 pass through Band C., 
Fig. 144, [Why?] Place successive 


chords CD, DF, etc. in 
‘the circle equal to AB. It may be seen that six chords 
-could be so placed in the circle and that the hexagon 
‘sounded by them is regular. (How ?) 


- 
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The same method may be adopted in constructing” 
any regular polygon of ‘2? sides in cases where an 


0 
exterior angle equal to see could be set off. 


(Note that in the O AIB in Fig. 144 each Z = 60°. 
(Why ?) and hence the & is equilateral. Thus, in » 
regular hexagon the radius of the circum-circle = a side of 
the hexagon. Hence (1) a regular hexagon could be 


. 


inscribed in a given circle by stepping off successive 
chords equal to the radius, and (2) it could be con- 
structed on a given base AB by first drawing an 
equilateral A ABLand then placing successive chords 
each equal to ABina circle drawn with [as centre 
ana IB as radius. | 

Ex. Show that ifin Fig. 144 the hexagon be folded 
along AF, BD the vertices G and F would coincide 
with the circum-centre I and the crease-lines would 
bisect IG and [C at rt. Zs. 
EXERCISES. 


21. If each exterior Z of aregular polygon be 30°, find the 
number of its sides. Can there be a regular polygon with each 
exterior Z = 27°? 

22. In a circle of radius 1:5" inscribe an equilateral A, a 
square and a regular pentagon. Find the lengths of their sides. 

23. Show howa regular dodecagon could be inscribed in a 
circle of given radius or constructed on a given base by using @ 
ruler and compasses only. 

24. Construct polygons with all the sides equal, Examine. 
if they are nece ssarily equiangular, 

25. Construct polygons with all the Zs equal. Examine if 
they are necessarily equilateral. 

26. Construct a regular pentagon, hexagon, octagon and 
decagon on bases 1°5" lang. Find the area of each. 

27. Inscribe a regular pentagon, hexagon and octagon in 
circles of radius 5 cm. each and find their areas. 
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28. What is the size of an Z subtended at the centre of a 
A) circle by achord equal to the 
ZN radius? Show that the follow- 
ing construction would give a 
1 to a given st. line AB 
through a point C in it :— 
With centre C and with radius 
CD draw anarc cutting AB at 
D. Step of chords DE, EF 


A G D B' equal to DC. With centres E 
and F and with radius DC draw 
Fig, 145. arcs cutting atH. Then CH is 

LL to AB. 


29. Construct a regular hexagon on a base of 1", Produce 
ats alternate sides so that a star-shaped figure is formed. Find the 
area of the figure. 


30.° Describe a circle with centre C and with radius 4 cm. and 
fold it along a diameter AB. Fold the circle again so that A and 
B coincide with C and the crease lines are | to AB. Show that 
‘the six angular points of an inscribed regular hexagon could there- 
-by be obtained. 


$1. Show how you would lay out a grass plot in the form of 
-@ regular hexagon so as to have an area of 756 sq. yds. What is 
the length of an edge ? 


32. A triangular fortress has its sides 10 chains, 8 chaine and 
‘6 chains respectively. It is surrounded by an outer wall which 
‘forms a regular octagon with each side 1} furlongs in length. Find 
the area lying between the outer wall and the fortress. 
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SECTION iI, 


Construction of Tangents. 
80. ON TANGENTS. 


(2) In ate 146 the st. line I cuts the circle at the 
points a, a’. Sucha line is: 
called a secant of the circlee 
Distinguish it from the chord 
aa' which forms a part of 
_ the secant intercepted by the 
- circle. The st. lines II, III, 
IV, etc., represent the posi- 
tions of a secant moving 


parallel to itself. Draw a st. 


Fig. 146. line through the centre of the 
circle 1 to the secant. It may beseen that as the secant 
recedes from the centre of the circle the length of the 
intercepted chord gets less and less (¢.g., ee'<dd'<ec’) 
until at length it becomes quite negligible asat P, when 
the parallel APB does not cut the circle but only 
touches it. In that position the st. line APB is said 
to bea tangent to the circle and P is called the 
point of contact of the tangent with the circle. 
The following properties may be observed :— 

(1) Zhe distance of the tangent from the centre of the 
circle = the radius. 

(2) The tangent to a circle and the diameter through the 
point of contact are | to each other. 

(3) The tangent at the extremities of a diameter are 
parallel, 

Hence to drawa tangent to the circle througha point 
D on the Oce draw a diameter through the point (refer 
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to Fig. 146) and then a | toit through the same point. 
The perpendicular will be the tangent required. 


[Nots :—The centres of circles touching a given st. 


line at a given point would lie ina 1 st. line drawn 
through the same point.] 


(6) Drawan ZBAC and bisect it by AK. Then AK is 
theaxis ofsymmetry of the angular 
space BAC. From any point K in 
AK draw KT, KL | to AB, AC 
respectively, Then KT = KL, 
(Why ?) Draw a circle with centre 
K and with radius KT or KL, It 
will be found to touch AB; AC. 
Draw secants through A to cut the, 
circle. These secants would lie in 
the angular space BAC, Also, T 
and L are symmetrical about AK. Hence AT = AL. 
{Note alseothat ATK and ALK arert. Zd as, and hence 
AT? = AL? = AK* — KL». | 


Si. (1) Construct a A ABC ‘with ZB a; tt--2~Find 
its circum-centre and draw its 
circum-circle. It may be seen 
that the centre of the circle is 
the middle point of AC. Mark 
ic other points D, E, F, etc., on 
the Oce, Measure the Zs ADC, 
AEC, AFC, etc, Each such Z 
is called an Z ina semi-circle, 
Fig. 148. and would be found to be art ZL. 


{Join EO and apply Ex. 48,;page 93, or produce EC to 
H and apply thefsame Ex.] 
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(2) Construct rt. 7d As ABC, ADC,etc.,on a common 
hypotenuse AC. Draw a semi-circle on AC as diameter. 
It may be seen that the semi-circle passes through B, D, 
etc. 


(3) Place one of your set-squares ona flat surface and 
then rotate it over the surface keeping the middle point 
of its longest edge éxactly over a pofnt O. What is the 
path traced by the right-angular corner ? 


Hence, if a point moves so that a given st. line AB subtends 
a rt, Z at it, its locus ts the Oce of a circle drawn with AB 
as diameter. 


(4) The constructions giventbelow follow from the 
above :— 


(2) To construct a rt. Zd SO ABC with ZB art. Z, 
AC=5'5 cm. and AB=2'5 cm. 
draw a st. line AC equal to 5°5 
cm. Bisect AC at D by the con- 
struction method, On ACas 
diameter draw a circle. Init 
place a chord AB equal to 2°5 
cm. Join BC. Then ABC is 
Bee ST TO a the A required {Why ?| 

Fig. 149. Deduce from the above how 
a rectangle ABCH could be constructed when the 
diagonal AC and the side AB are given. 


[If the L bisector of AC cuts the Oce atPthe A APC 
would give a model of the 45° set-square (How ?) Ifa 
chord CM be drawn equal to CD, the AACM would give 
a model of the 60° set square. (How ?)] 
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(6) Zodrawat toast. line AB from an external 


point P:— 
HK Join PB. Draw a semi-© on PB 
as diameter cutting AB at C. Join 
PC. Then PC is L to AB[Why ?] 
; Note that the construction is 
Har a specially useful when the point C 
; is very near A and it is not possi- 
Fig. 150, ble to produce BA beyond A. : 

(c) To draw atangentto a circle from an external 
point P :— 

Let O be the centre ofthe 
circle. Join OP. With OP 
as diameter describe a cir- 
cle cutting the given circle 
at A, B. Join PA, Pb. Then 
since PA, PBare 1 to the 
radii OA, OB | Why ?) they 
are tangents to the circle. Fig. 151. 

Note that two, and only two, tangents could be drawn 
to acircle from an external point and that these tangents 
ave equal. 


EXERCISES. 

$3. Draw two circles to touch each other at a point P. Show 
that the figure formed is symmetrical about the line joining the 
centres of the circles. Draw some more circles touching at the 
same point P. Where do their centres lie? Draw a tangent com- 
mon to all these circles. 

34. Construct any ABC. Draw the paths of points moving 
‘so as to be equidistant from AB, AC and AB, BC respectively. 
Let the paths intersect atl. Show that I is equidistant from AB, 
BC, CA. Hence show that the bisectors of the Zs of a L meet 
at points equidistant from the sides. 

Draw a circle with I as centre and with its distance from AB as 
aadius. [This circle would touch the three sides of the A and is 
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called the in-circle of the A. Its centre is known as ‘the 
in-centre. | 

35. Construct a /\ABC and produce its sides AB, AC to D 
and E respectively. Bisect the 7s DBC, ECB and let the bisectors. 
meet at H. Show that H is equidistant from the three sides of 
the A and that a circle could be drawn with H as centre so as to 
touch the three sides of the A. [This circle is known as the 
escribed circle or ex-circle of the /\.] Show also that four 
circles could be drawn to touch the three sides of any A. 


36. A st. line AB cuts two other st. lines PQ, RS. Find two 
points equidistant from the three st. lines. 


37. Draw ast. line AB and a point P asin Fig. 49, page 91. 
Describe a circle with centre P so as to touch AB. 
38. Drawa circle with radius 3 cm. so as to touch the arms of 


an ZBAC equal to 72°. 


39. Draw two]| st. lines 3 cm. apart. Describe a circle to touch 
the two ||s. What is its radius ? 


40, Draw two st. lines PQ, SR so as to intersect at an / of 
60°. Draw circles with rad, 1// to touch the two st. lines. How 
many such circles could be drawn ? 


41. A point'A’ is marked 1°5// from the centre of a circle of 
radius 1". Show that two circles could be drawn with centre A 
to touch the other circle. 


42. Three towns P, Q and R lie so that P is 5 miles north-east 
of Q and R is 15 miles due east of Q, Sis another town equi- 
distant from P, Qand R. Mark the position of Sin a carefully 
drawn figure and find its actual distance from each of the other 
towns. 

43. Construct a \ABC with /B=68°, AB=2” and BC=3”". 
Mark a point 1°4" from BC and equidistant from AB, AC. Measure 


its distance from B and C. 


cae 


In the same figure mark a point 1°2" from BC and 1” from A. 
How far is it from the other sides and corners of the A ? 


" 44. Markina page of your note-book four points A, B, C,D 
each of which is 2°6" from the two adjacent edges nearer it. 
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If ‘X’ be equidistant from A, B and Cand ‘Y’ be equidistant from: 
AC, CD, DA, find from a figure the distance between X and Y. 


45. Inscribe a circle in a square, aregular hexagon and a regu- 
lar octagon of side 1°2//._ tind the radius of each circle. 


46. Construct a /\ whose sides are 2°4”, 3// and 4'' long.- 
Describe a circle touching the sides internally. Measure the length 
of its radius. 

47. Rameswaram island is roughly triangular in shape with 
its sides 3 miles, 5 miles and 34 miles in length. Init a choultry 
is built equidistant from each coast. Draw a diagram to scale 
showing the position of the choultry and find its distance from 
the sea. . 

48. Draw a circle with radius 2cm. In it place a chord 
1 cm. from the centre. Find the length of the chord. 


Show that r? = d2 + 1? where ‘2/” represents the length of- 
a chord of a circle,‘d’ its distance from the centre and ‘r’ the 
radius of the circle. From the relation r? = d? + 13, deduce the 
following :— 

(a) Equal chords in a circle are equidistant from the 
centre, , 

(b) Chords which are equidistant from the eentre are 
equal in length. 

(c) The diameter is the greatest chord that could be drawn 
in a circle. 

(d) The distance of the tangent toa circle from its centre 
= its radius. 

49. A cow is tied by a rope 15' long toa fixed pole 10' from 
the straight bank of astream. Find from a figure drawn to scale 
what length along the bank is accessible to the cow. 


50. Construct a quadrilateral ABCD with ZB = 50°; ZD = 
130°, CB = 2", /BCD = 60° and CD = 1". If the guadrila- 
teral represents a garden drawn to a scale of | inch to 200 ft., find 
by measurement from a figure the distance of a well equidistant 
from the corners A, D, C and of a stake equidistant from BC, CD. 
DA. If a cow be tethered to the stake by means of a rope 16 yds. 
long, mark her position in the diagram when she is 100 ft. 
trom CD. 
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51. Three fortresses A, B, C are connected by three straight 
toads AB, BC, CA. AB = 15 miles, BC = 10 miles and CA = 
20 miles. A gun is so placed that with its maximum range it just 
-eovers the roads in full. Find where it is placed. If a gun 
‘won't carry far enough to cover the roads in full, what should be 
its minimum range so as to command at least one station in each 
road ? 


52. Construct, by using the ruler and compasses only, a rec- 


tangle ABCD with AB = 3cm., BC = 5 cm. 


E is a point in AB such that ER = 2cm. F is a point in BC 
such that when the rectangle is folded along EF, B falls on AD. 
‘Find the position of F by a construction method. How far is it 


from A, B, C, Dand E? 

53. Mark two points A and B, 34cm. apart. Draw a circle 
with rad. 2 cm. to pass through A and B. 

54. Find the locus of the centres of circles of rad. 2 cm. which 
-pass through a given point P. Also find the locus of the centres 
of circles of rad. 2 cm. which touch a given st line. 

Hence draw a circle of rad. 2cm. which would touch a given 
st. line AB and would pass through a point P as in Fig. 49, 
_page 91. 

55. Draw a circle with any point C as ceatre and with rad. 1'6". 
What is the locus of the centres of circles of radius 2" which would 
‘touch the circle with centre C ? 


Mark a point P 4" from C. Describe a circle of rad. 2" to Pass 
through the point P and touch the circle with centre C. 


56. In equal circles of rad. 2‘5cm., inscribe an equilateralA, 
a square, a regular pentagon, hexagon, and octagon respectively. 
Through their vertices draw tangents to the circles and produce 
them till they meet. What kind of figure is formed in each case ? 


57. Construct art, “d A with the sides containing the rt. / 
equal and with the hypotenuse 3". In it mark a point equidistant 
from the sides. 


58. Construct a quadrilateral ABCD in which AC = 4*4cm. 
ZADC = ZABC = 90°, AB = 36 cm, and CD =2°5 cm. 


‘Measure its other sides and /s. 
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59. Plot the points (+ 6, 0), (— 12, 9), (— 18, 0), (0, + 4). 
Describe a circle to pass through any three of these points and” 
verify if it passes through the fourth point. Try the same construc- 


tion with the points (— 18, 0), (+ 6, 0), (— 12, 0), (0, + 6). 


60. Travelling along a straight road, | see a bungalow due 
west of me ataplaceA. Travelling 3 furlongs farther along the 
road I find the bungalow lying in a direction 1 to the road. 
Travelling 5 furlongs farther siill | find the bungalow lying due 
north of me. Find from a figure drawn to scale how far the 
bungalow is from the road. 


61. Two beat constables have to visit four hamlets P,Q,R, T 
from a station S every night. Straight foot-paths run from hamlet 
to hamlet. P is 3 miles due west of S, Q and T lie on opposite 
sides of PS and P and R lie on opposite sides of QS, PQ = ST = 
l mile. SR=4amile The paths PQ, QS are | to each other 
as also the paths PT, TS and RQ, RS. Find from a figure drawn: 
to scale the minimum distance the constables are expected to 
travel for completing their beat. 


62. Construct a rect. ABCD in which AB =~ 2 cm., BC = 
45cm. Mark a point F in AD and E in BC so that FED = | cm. 
and /DFE = 75°. Mark points K and L in CD, DA so that 
when the rectangle is folded along EK, EL the st. lines EC, EB 
may fall along EF. Join EK, EL. Calculate the size of each 


Z in the figure and verify by measurement. 


63. L.M, Nare three light-houses along a straight strip of 
coast. LM = 13 miles and MN = 10 miles. Mines are spread 
near the coast so that it is dangerous for ships to sail up to where 
LM and MN subtend rt. Zs. Represent in a figure drawn to scale: 
the danger-area, 


CHAPTER XVII. 


AREA OF THE CIRCLE, SECTOR AND 
SEGMENT. 


“82. RELATION BETWEEN THE Oce OF A CIRCLE 
AND ITS DIAMETER. 


The figures drawn below suggest that the @°¢ of a 
Vane 
oN 4 
~--X----- 
rs 
‘ N 


NN ¢ 
oe ae 


Fig. 152. Fig. 153. 
-circle is less than four times its diameter but greater 
than three times the diameter. (How ?) 

Draw six circles with different radii. Measure the 
@°° of each by placing a string along it. Find the 


+ 


. (Oli : 
value of the ratio —_~__ in each case. The aver- 
lameter 


age of these values will be found to be 3°42 nearly, 
The above ratio is represented by the Greek letter 
‘a ” (read as ‘ fz’) and is equivalent to a non-termi- 
nating decimal with 3 units in its integral part, v¢., 
Wet 415920... 
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Unless otherwise stated, take w = 37. 


If C" be the © of a circle of radius R" | 


and diameter D", 


Crain XL) ion x. KR: 


pa! agen C 


7 Qn 


EXERCISES. 


1. Explain how you would measure the Oce and diameter of 
circular plate, a cylinder and a sphere. 

2. The diameter of a rupee = 1‘6//, Find the length of its 
circular rim. . 

3, In one complete revolution of a wheel it traces a distance 
of 11 ft. Find the diameter of the wheel, 

4. Avccycle wheel is 28// in diameter. How many revolutions 
~will it make in going ten furlongs ? 


5. Fill up the vacant columns below :— 


_ Oce. Diam, Rad. 
(az) 1 chain. ( ) ( ); 
(b) ( ) ( ) 1 chain ; 
(c) ( ) 6/6//. ( )e 


6. While measuring a curved line by rolling a half-anna coin 
cover it. the coin went round 5times. If the diameter of the coin 
be 1°75/’, find the length of the curved line. 

7. The outer Oce of a test-tube = 2'2// and the thickness of 
the glass = 051//. Find its internal diameter, 

8 The Oces of two concentric circles are 8'4// and 7‘7/, 
Calculate the distance between the Oces. 

9. The distance round the earth along the equator = 24904 
miles. Supposing the earth to be a sphere, find its equatorial 
diameter. 
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10. The pulley in a well turns round a fixed rod 14 times. 
during the time the bucket is raised from the water surface to a 
height of 22/. Find the diameter of the pulley. 


11. An oil-mill in a village is worked as follows:—A pole MK 


is turned round and round the milk 

ep ae M by two buffaloes yoked at Band K: 
_ (See Fig. 154). Given that MK =17°5! 

\\ and MB = 14:0! calculate the dis- 
; tance each buffalo has to go in 85 
complete turns round the mill. If 
the driver sits midway between B 
and K, show that he will be taken 


through half the distance gone by the: 
two buffaloes together. 


Fig. 154 
12. Ina school clock the minute and hour-hands are 3°15// and 
2°45/’ in length, Find the distances travelled by their ends in 
12 hours. 
13. When a revolving wheel of diameter 25 ins. makes 
50 revolutions, a point in its rim moves through 109 yds. 0 ft. 3 ins. 
Calculate the value of ~ from these data. 


14. A circular ring of diameter 2°8' is laid on a flat surface. 
A coin of diameter 1°6// is also laid flat on the surface and rolled 
inside the edge of the circular ring. Find the distance traced by 
the centre of the coin in once completing the round. 

15. Accircular coin of diameter °5// rolls along the rim of a 
rupee of diameter 1*6/’. Calculate the distance travelled by the 
centre of the coin when one turn round the rupee is completed. 
16. PQRS is a rectangular piece of cardboard with PQ=11/ 

Q R and PS = 6’. From the posi- 
tion shown in Fig. 155 it is 
turned over by a lever applied 
at P, until SR, RQ and QP 

xX Pp S y fall along a st. line XY in suc- 

Fig. 155. cession. Find the distance 

travelled by P and verify your 

result by measurement from a diagram drawn to scale. (Assume 
that w = ‘55, 
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83. THE AREA OF A CIRCLE. 
Cut out a paper-circle of radius 1’. Fold it sO as 
‘to get two 1 diameters. Again fold so as to trisect 
each rt. Z formed at the centre. The circle would then 
. be divided in 12 equal sectors as in Fig. 156. Cut out 


the radiusas height, 
“EEE BSS Ps! are AES edt © TER RT IEE EEE. 


Thus, the area of a circle 


= the semi-Oce x the radius 
= 7x & X Ror mn R*, where 


‘ R’ represents the radius. 


[Notz.—A circle could be cut into several equal 
sectors so that each of them ultimately resembles a A 
and the sum of the bases of these sectors = the Oceof 
the circle. Hence the area ofa citcle = that ofa A 
whose base = the Oce of the circle, and altitude = the 
radius. | - 

G, M.—18 


* 
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Ex. 1. Draw two concentric circles with radii 2'8” 


- 


and 1'4’. Find the area of the annulus between their 
Oces. 


The area of the flat annulus 

— the diff. between the areas of 
the two circles 
= 1 (2°8*— 1°47) Sq. in. 
| xx? (28 + 14) (2:8 — 14) 
sq. in. 
or 18'48 sq. in. 
If ‘Ry’ ‘v’ be the radii in inches of 
Fig. 158. the larger and the smaller circles 

and D, d be their diameters in inches, the area of the 
annulus = ™(R°*—r)or7 (R +17) (R—7) 8g. it. 


Di @ T : 
= D* 4) or “(D + d) (D — @) Sq- tH 
(a :) (WD + 4) ( d) sq 


(NotE.—If several radii be drawn in the larger circle 
so as to divide it into several equal sectors, the annulus 
would ultimately be divided into several equal 
trapeziums. The sum of the parallel sides of all these 
trapeziums = that of the Oces of the two circles and 
the distance between them = the diff. between the 
radii. Hence the area of the annulus = 4x (C+ ¢) 
x (R— 7} where ‘C,’* c’ form the Oces and ‘R nl 
the radii of the two circles. } 

EXERCISES- 

17. A paper circle of rad. 3°5"' is put in one scale-pan ofa 
delicate balance. Three squares of side 3'5" are cut from the 
same kind of paper and put in the other scale-pan. What frac- 
tion of a square of side 3°5" should be cut from the same kind of 
paper and thrown in the lighter scale-pan in order that the scales 


may. counterpoise ? 


18. Calculate the areas of circles of radii 2" 3" 5cm., 6 em. 
and 7°42 yds. 


- 
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19. A boys’ school is ied the letter B and consists of a rec- 

5 4 la ' tangular hall with two 
semi-circular rooms as 
shown in Fig. 159, {f 
v=" 1S PQ = RS = 42!, QR = 
ST = 18', find the area 


occupied by the ground- 
Fig. 159. floor. 


—— sma 


20. If ‘A’ represents the no. of sq. in. in the area of acircle 
of rad. r", diameter 2" and Oce C', show that 


Cant pee ee 7, we [A 
AziCranG =F:C=2a2 VR A: rs NES 


and d = 2/4. 
rT 
Hence find the Oce and radius of a circle of area 154 sq. yds. 


21. From a rectangular tin-plate 36"! by 20" circular pieces of 
diameter 6" are cut in order to make lids for tin vessels. How 
many pieces could be cut and what area of plate would be left 
over? 

22. In arectangular grass farm 4 chains by 1‘5chains there is 
atreein each corner. A cow is tied to each tree by means of a 
rope 70 links long. What fraction of the area of the farm is 
allowed for each cow to graze ? 

23. Assuming that the area of a circle equals that of a square 
whose side = §% of the diameter of the circle, calculate the value 
of x. Show that 42% gives a nearer value of x. 

24. In a rt.-4d AABC semi-circles are described on the 

three sides as in Fig. 160. Show 
that the area of the shaded 


25. The circular race-track 
in Guindy maidan is 15 ft, 
wide and the ground which it 
encloses has a diameter of 10 
A ® chains 15 links, Find the area 

Fig. 160. of the track. 
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26. A circular lake has a circular island in the centre. The 
area occupied by the sheet of water is 22 sq. miles. The distance 
between the shore of the lake and the edge of the island is 1 mile. 
Find the area of the island. 

27. The minute and hour hands of a watch are 1°2" and 1” 
long respectively. What area is traced out by each hand in the 
course of 12 hours ? 

28. Acast-iron pipe has an internal diameter cf 10" and an 
. external diameter of 11'', Find the area of its cross-section. 


84. AREA OF SECTORS AND SEGMENTS. 
Cut out a paper circle and by folding or otherwise 


Fig. 161, 
(refer to Art. 78) obtain a series of equal sectors as in 
Fig. 161. It may be seen that 


the arc KRSA Ri the central ZKCA 
the arc KRSAT the central ZKCT 


ea the sector KCA 
the sector KCT" 


Hence it may be deduced that 


the area ofa sector of a circle 
the area of the circle 


_ the no. of degrees in tts central £ (How 2) 
| 360 
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_ the length of its arc 
the length of the Oce. 


Note:—If in a circle one arc is ‘2’ times another arc, the 
central Z opposite to the first arc is ‘2° times the central Z 
opposite to the second arc and the same ralation exists between 
the corresponding sectors but not between the chords. 


Ex. Find the area of a sector of acircle of rad. 2cm. and cen- 


tral Z 30°. 
The area of the sector 


_ 30 
360 
1 


— 1 
=X 7 X4 or I |, sq. cm, 


X the area of the circle. 


The area of a sector of a circle may also be found as 
follows :— 


Fig. 162. Fig. 163. 


Fold the sector into many small but equal sectors. 
Cut out these sectors and iplace them alternately as in 
Fig. 163. Ultimately they will form a rectangle having 
half the arc of the sector as base.and its radius as altitude. 


¥ 


Flence, the area of a sector of a circle = half 


the length of its arc x the radius. 
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Thus if the arc AB of a sector AOB measures 4 cm. 
and the rad. OA = 1'5 cm., the 
area of the sector = 3 X1I°5 X4 
or3sq.cm. Also, the area of 

oO the minor segment of the circle ~ 
} bounded by the chord AB = the 
/ area of the sector AOB less that 

of the 4 AOB. 


Fig. 164, Hence, suggest how the area of 
the major seg ment bounded by the chord AB may be 
found. . 


EXERCISES. 


29. The pendulum in our school clock in 3°64" long, During 
each oscillation it swings through an Z of 30°. Calculate (a) the 
distance traced by its moving end and (bd) the area the pendulum 
describes during 24 hours. 


30. Calculate the area of sectors of circles whose arcs are 
4 cm., 6 cm., 5", 7", and 6°3"' and whose radii are 2cm,, 4 cm., 
2%, 4" and 6* respectively. 


31. The sectors I, 2, 3, 4,5 in Fig. 165 represent the areas of 
the possessions of five Zemindars A, B, 
C, Dand E respectively. If A’s pos- 
sessions contain an area of‘ x’ sq. miles, 
find the areas of the possessions of the 
other Zemindars. 


/ 32, Acircular curve ina road sub- 
tends an Z of 30° at the centre. the 
radius of the curve being 840 yds. Find’ 
the length of the curve. 


Fig. 165, 


33. Draw a sector of a circle whose chord’= 1'5'' and central’ 


Z = 108°, Find the area of the sector and of the segment cut off 
by the chord, 
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34. Two circles are described with centres 5 cm. apart and 
with rad. 3cm, and4cm. Find the area common to them. 


35. Two forts are situated at a diatance of 5 miles from each 
other. There are guns in each fort having a range of 3-emiles, 
Find from a figure drawn to scale the area commanded by the 
. guns of both the forts. 


36. Two parallel chords 1°5" and 1°2" in length are drawn in 
a circle of radius 1°4", Find what area in the circle lies between 
them when they lie (z) on the same side and (b) on opposite sides 
of the centre. 

37. Two places A and B lie on the equator, A is 3113 miles 
west of B. If Aisin 15° west longitude, find the longitude of 
B, assuming the equatorial diameter of the earth to be 7924 miles. 

38, In making a semi-circular protractor a semi-circular plate 
of diameter 3°5"' is taken. After leaving a border of *4" all round 
the remaining portion is cut out. Find the area of the plate left. 

[Note that the hollow portion is semi-circular. ] 

39. The arc AEB in Fig. 166 represents the circular arch of 
abridge, Its span AB = 15/ and its 
height ED=5'. Find the length of 
the arch. 


[Note that if ED be produced to meet _ 
the circle again at F, EDF will be a 
diameter of the circle and ED K DF = 
AD?. [Refer to (Art. 72). ThusDF can be 
found and hencé EF. The © can then 
be described with radius = 4 X EF.] 


40, The chord of an arc of a circle 

Fig. 166. = 2°4". The chord of half the arc 
= 1°3//, Construct the circle and find the ratio between the 
minor segments formed by drawing the two chords. [Show that 
in Fig. 166, ED X EF = AE? and hence show how the @ could 
be constructed when AB and AE are given.] 


i 
' 
' 
’ 
’ 
‘ 
! 
' 
' 
i) 
& 


41. Anarch like aminorarc of a circle 35' in diameter is 
built over a channel 25/ wide. Find the height of the arch from a 
diagram drawn to scale. 
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' 42. Draw two concentric circles so as to forma flat annulus. 
Through a point C in the Oce of the 
smaller circle draw a tangent to it 
terminated by the Oce of the larger 
circle. If D be one extremity of the 
tangent in the outer Oce, show that the 
area of the annulus equals that of a 
circle of radius CD. 
43, Three equal circles of rad. 3 cm. 
touch each other. Find the area lying 
Fig. 167. amidst them. Explain how you would 
construct the circles. 


44. The cross-section of a tunnel is like the major segment of 
@ © whose chord is 1l' and height 15'. Represent the cross- 
section by means of a diagram and find the greatest breadth of 
the tunnel. 


45. Two friends leave a rest-house (R) in a circular island 
situated in a bay. One of them reaches the shore by the shortest 
straight path which is 4 furlongs in length. The other goes ina 
prependicular direction and reaches the shore after walking 5 
furlongs. Find the area of the island. 


46. Inscribe an equilateral / in a circle of rad. 2//, Through 
the angular points of the /\ draw tangents to the circle so as to © 
form af\. What kind of A is formed? In what ratio is the area 
between the two /\s divided by the Oce of the circle? 
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THE RIGHT PRISM, CYLINDER AND CONE. 


85. THE RIGHT PRISM. 


t beast Tee henatie) 


““axts ~ 
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Fig. 168. Fig. 169. 

A prism is a solid bounded by plane faces as shown 
in Figs, 168 and 169. In every prism there are two 
faces which are parallel to each other. These faces are 
known as the ends of the prism and one of them is 
generally chosen as its base. Thest. line joining the 
central points of the ends of the prism is known as its 
axis. The other faces of the prism are known as its 
lateral faces and are all parallel to the axis. Ifthe ends 
of a prism are at rt. Zs tothe axis the lateral faces are 
rectangular and the prism is called a right prism. If 
otherwise, the prism is said to be oblique and its lateral 
faces are parallelograms. 


Prisms are named after their ends and are called tri- 
angular, square, rectangular, hexagunal, &c., accord- 
ing as their‘ends are triangular, square, rectangular, 
hexagonal, &c. 
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@ It has been shown in Chapter XIII that the volume 
of a rectangular prism or cuboid =the area of the 
base x the vertical height. 

The same relation holds good in the case of any 
right prism. For, just asa parallelogram, a triangle 
Or any*polygon may be cut and fitted into a rectangle 
(Refer to p. 137) a right prism having any such figure 

_ as its base may also be cut and fitted into a rectangular 
prism. 


Hence, the volume of a Right Prism 
= the area of its base or end or a 
horizontal crdss-section x the vertical 
height or length of the prism, 

Draw the nets of right prisms with the bases a 
square, a triangle and a hexagon. It may be seen that 
the lateral faces of each prism are rectangles. (See 
Fig. 170). 

Their total avea = the height of the prism x the 
perimeter of its base. {How ?] 

flence the total surface arca of aright prism = (twice 
the area of its base) + (its height x its perimeter.) 


Fig, 170. 
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Fx. 1. The base of a prismisa rt. 7d A with the 
sides forming the rt, Z 3 cm. and 4 cm. long. If the 
height of the prism = 10 cm, find its total surface area. 
and volume. 


- Since the base is a rt, Zd. 4 with sides 3 and 4 cm., 
its third side = 5 cm. [How ?] 


.. the perimeter of its base = 12 cm. ; and the area 
of its base = 3 x 3 X 40r6 sq. cm.; and the total 
surface area of the three lateral rectangular faces 
= 3X 10+ 4X 10+ 5 X roor 120 Sq. Cm. 
.. the total surface area of the prism = 120 + 2 X 6 
or 132 sq. cm. 
and its volume = 6 x 10 or 60 ¢c, cm. 


EXERCISES. 


1. Find the volumes and total surface areas of the right 
prisms given below :— 
(a) Base is a square of side 1°5" and height = 2°5". 
(6) Base is a trapezium ABCD as shown in Fig. 59, page 
95 and height = 6”. 
(c) Horizontal cross-section is ‘5" square and height = 3". 
(d) Length of prism = 4! and each end is a A with sides. 
12", 13" and 5" in length. 
(ec) Length = 8", each end is an equilateral A of side 
: 1‘4"!, 
(7) Length = 16", each end is a regular hexagon of 
side 1°55"'. 
(g) aa = 8'' each end is a A with sides 6", 5" and’ 


(h) Base is a regular octagon of side 5"' and height 1' 5". 


2.. Compare the volumes and the total surface areas of pairs 
of prisms of equal vertical heights but with the bases as follows:— 
(az) The rectangle ABCD and the rt.. Zd A ABC in 
Fig. 76, page 131. 
(b) The parellelogram ABCD and the rect. BCHQ in 
Fig. 83, page 135. 
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(c) The A ABC and the ADFH in Fig. 85, page 137, 
(dq) The rect. PDHQ and the A DAH in Fig.85, page 137. 
- Astreet well is in the form of a regular hexagon with a 
flat bottom, having each side equal to 12'. If the depth of the 
~water in it is 12', find the quanity. of water in the well. 


lf CB = 16'= DE = twice the 
~ distance of P from DE and if the side 
faces of the stack are vertical, find 
the volume of the stack. (Neglect 
the overlapping at the eaves. ] 
5 A rectangular hall with gabled 
8 ends is used as a school dormitory .« 
Pig:.-171; If the hall is 20" Ieng and accommo. 
dates 10 boarders at 30 sq. ft, of floor-space and 400 «. ft. of air- 
~sPace per pupil, find the area of each end of the hall. 
6. The drainage canal in a city is 4 ft. wide at the top, 2 ft. 
wide at the bottom and 4 ft. deep, and its cross-section is a 
trapezium, If water flows through it in full at 2 miles an hour on 
the average, find the quantity discharged by it per minute, 
7. The press for a tennis bat consists of two pieces. each in the 
Ap B form of a uniform hollow ‘prism 
whose base consists ef a trapezium 
ABCD with an inner trapezium 
EFHG cut out. (See Fig. 172), 
Find the volume of wood in the 
Press given that the thickness of 
each piece is equal to *5". 


8. Assuming that the shaded 


“C N D portion in Fig. 79, page 132, 
Fig. 172. roughly represents the cross, 

AB = 5:88 section of a. rectangular prism 

Ee a an ey — 8-6 with an inner hollow XZTY cut 


KL = 8:9" and PK = LN outin it. find the total surface 

> be", area and volume of the solid 

‘given that PQ = ['9", QR = 1°8", TY = TZ = 8", and XY = 
“XZ = 10"and the height of the prism = |", . 


p Fe: 
"a. 
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9. A rectangular tin plate - by r lying on the ground is 


moved parallel to the ground to a height of h'. Find the volume 
of the solid traced. 

10. A triangular steel plate is driven vertically to a depth of 
4' so as to form a hollow ina ground of sticky clay. Find the- 
capacity of the hollow when each edge of the plate is 1/6". 

11. The accompanying figure shows the cross-section of a. 


A B G D ¢ channel bed. If the mcan 


miles an hour, find how 
much of water is discharged 
per hour. 


Ps 12. Construct a hexagon 


Fig, 173. ABCDEF in which AB 


AB=BC=DE=KB=4' -=2'5%  AF=BC= I'e, 


DH 4ghand. cS = 5. BF se CD = WS 2B 


ZB=ZA = 185° = JC. 

If the above hexagon is the ground-plan of a school-room 
drawn to a scale of 1" to 5 ft., find the surface area of the floor. 
If each wall is 10 ft. high, find how many students the room 
could accommodate, allowing 80 c. ft. of air space for each 
student. 

13. ABCDis a rectangular plot of sloping ground in which 
AB=2chs, AD=5 chs. and the edge AD is 5 ft higher 
than BC. Find how much of earth should be removed if a 
-cutting be made so that the whole ground is reduced to the level 


; 1 
of BC. [Assume that the soil when dug out increases eby id. 


of its volume. ] 

14. A triangular iron prism has a cross-section of ‘96 sq. in. 
Find the weight of the prism if its length = 6°6" and the specific. 
gravity of iron = 7'5, 

(Specific gravity of a substance 

. the wt. of 1c, ft. of the substance 


The wt. of 1c. ft. of water = 1,000 oz.) 


_15. The ground beside a level road rises 1' vertical to every 
2' measured along its slope. How much of earth must be removed 


*) 


speed of the current is 4 


the wt. of 1c. ft. of water i 
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in order to leave a margin 10’ wide on a level with the road to a 


sdistance of 40'? 


16. A strip of sand 10' broad and 40!' long lies inclined to a 
vertical rock making 30° withthe horizon. If the sand has to 
be removed to a depth of 16! along the rock, find the quantity to 
-be removed. 


86. THE RIGHT CIRCULAR CYLINDER. 


A right circular cylinder may be taken to be a right 
prism whose ends are circular. Since a circle could be 
cut into sectors which could be arranged so as to re- 
semble a rectangle (refer to Art. 80)'a cylinder could 
also be cut into pieces which may be fitted into a solid 
resembling a rectangular prism, Thus it may be seen 
that the volumes of a cylinder and of a prism would 
be equal when their bases are of equal area and_ their 
-heights are also equal. 


ed 


flence, the volume of a cylinder of radius r* 
and height h" = the area of its circular 


end x ttsheight = ‘wr*h’ cub, ins. 


Height 


Circular edge. 
Fig. 174. Fig. 175. 

[A cylinder may also be treatedas a solid generated 
by rotating a rectangular sheet of card-board swiftly 
round an edge kept in a fixed position, The tfixed 
edge will then be the axzs of the cylinder, e. g-, AB in 
Fig. 174.] 
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Roll the curved surface of a cylinder once completely 
over a flat surface so that its circular rim moves along 
ast. line BC. A rectangle will then be traced whose 
length equals the Oce of the cylinder and whose 
breadth equals the height of the cytinder. 


.. the area of the curved surface of a cylinder of dia- 
meter d'' or radius rv and height h'' = 217k or adh sq. 
ins. 


*. its total surface (including the areas of the ends) = 
217 + 272h or 207 (h + 7) Sg. ins. 


Fig. 176, 

[If a cylinder be cut | to its axis, what will be the shape of 
the cross-section ? If a cylinder is cut into two pieces along or 
parallel to its axis, explain how you would find the volume and 
surface area of the solids formed]. 


The solidity of a hollow cylinder of external diame- 
ter D’, internal diameter d"’ and height 
h’!' = the difference in volumes between 
two cylinders of diameters D’ and @" 


and of height 4” = wh ( + —<) 


or = h(D + ad) (D—d) cub. ins, 


t 
' 
1 
df 
U 
‘ 
a 


wats 


= area of cross-section x vertical 
Fig 177. height = wh (R*—7*) or 7h(R + 7) X 


(R — 7) c. ins. where R” and 7” are the external and 
internal radii. 


, * Rael he >) ee py eae oe 
a ~ meri : oy ¥ ve 
: oe 
> 


ae, : ‘ “y t ES 
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The total surface area of the hollow cylinder = the 
area of the internal and external curved surfaces + 
that of the two flat rims. 


wh (D “a dad) +2*x 8 x (D* — @*) sq. ins. 
anh (R + 7) + 27 (R + 7) (R—7) sq. ins. 
Zz. Find the solid contents and surface area of a 


hollow cylinder 4 cm. long and of external radius 4 cm. 
and internal radius 3 cm. 


IK 


The solid contents of the cylinder 
= = xX 4X (4 + 3) (4—3) or 88 c. cm. 


Its surface area = 2 x “SK & x (4+3)+2x 22x 
7 
(4 + 3) (4—3) or 220 sq. cm. 
EXERCISES 


17. Calculate the total surface area and volume of each of the 
following cylinders :— 


(a) Diameter 8” and vertical height 10// 


(d) » 10cm. ss 16 cm, 
(c) . 15/’ os 4" 
(d) % 4:97 oe 6° 167 
Cp ape, i i'n 


18. A cylindrical ollock, a measure and a marcal are found to 
be 2‘6/, 5"and 10°3"in diameter respectively. Find the depth 
of each, given that a measure holds 100 c, ins, and equals 8 
ollocks or } of a marcal. 


19. A sheet of paper 8// by 6" is rolled along its length into a 
cylinder. Find the height and diameter of the cylinder. 


20. A rectangular sheet of card-board 10" by 5" is rotated 
swiftly about one of the shorter edges. Find the volume of the 
solid generated. If the card-board be rotated about its longer 
edge, what will be the volume of the solid generated? (x = 


3°1416). 


6 


ah) 
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I c. ft. of its material weighs 175 Ibs. 
22. Accylindrical wel! 15' in diameter contains water to a 
depth of 10’. Find the volume of water in the well. 


23. Apetroleum tank is roughly in the form of a cylinder 
with diameter 3' 6'' and height 12'. How many gallons could it 
held? (1 c. ft. contains 6°25 gallons). 


24. A cylindrical tub open at one end has an internal dia. 
meter of 1' 9" and is 2' 4" high, If it is made of metal 1” thick 
and if 1c, in. of the metal weighs ‘2 lb.. find the weight of the - 
tub when empty. 


25. The bore of a pipe in my house is 1" in diameter, Water 
flows through it (full bore at 44 ft. per minute). Find the quan- 
tity of water discharged by the pipe during the fifteen minutes of 
a bath. 

26. Compare the lateral surface areas as well as the volumes 
of 3 cylindrical pillars of diameters 1/, 1°5' and 2/ and with verti- 
cal heights 14', 40' and 12'. 

27%. Acylindrical pail 7''in diameter and 1! 2" deep is used’to 
draw water from a well. How many pails of water should be 
drawn to fill the tub in Ex. 24 above? 

28, Accylindrical vessel 1'2" in diameteris partly filled with 
water. When the broken pieces of another vessel are submerged 
in it the water rises 2". Find the entire volume of the pieces 
thrown in, oe 

29. Calculate the weight of a hollow brass cylinder with an 
external diameter of 1°4", internal diameter 1°26" and a height of 


3°57"'". (1c. in. of brass weighs ‘32 lb, ) 


30. A cylindrical log of wood is 16/ long and has a uniform 
thickness of 1' 6''. From it is cut out a rectangular beam 16'by 1/ 
by 10”. How much of wood material would remain ? 

31. A cylindrical glass bottle contains ink to a depth of 10°, 
The outer Oce of the bottle is 3°5" and the thickness of the glass 
is ‘14, If five cylindrical bottles with an inner diameter of 271"! 
are filled up to a height of ‘2'' with ink from the bigger bottle, 
how much will the level of the ink in the latter fall ? 

a. M.—19 
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32, . A boy who used to read with a candle shade said one 
night to his mother that he read from 7 P, M, to10 Pe, Mm, Ifthe 
candle he was using was 8” long and 1” in diameter, and could 
burn only for 7 hours, find what volume of candle he spent that 
night. (Neglect the conical portion at the top.) 


33. Two cylindrical oil cans full of oil and with internal dia- 
meters 3" hnd 4"' and heights 5°6"' and 6°3"' are emptied into a 
cylindrical vessel whose height is 2'625”. Ifthe lather vessel is 
just full, find its Oce. 


34. Acircular grass-plot with a Oce of A 
14 chs. is surrounded by a circular path 
7 yds, wide. If the path is to be metalled 
‘soas to raise its level by 7". estimate the 


M 


cost of metalling at 1 anna per c. ft. 


35. An office is held in a rectangular at SS 
hall with a semi-circular end as shown in | 
Fig. 178; If 45 clerks are made to work in 
this hall, find how many c. feet of air space 
is allowed to each clerk, given that the hall 


has a flat roof, that the height of the hall is Fig, 178. 
18 ft. and that the records and furniture AB = MC = 4]! 
occupy one-fifth of the air space. BC= 15! 


36. Fig 179isa rough sketch of a hay-stack consisting of 


J a rectangular prism surmounted by a 
semi-cylinder. 

If AB= b', BC =c', AG = BH =h, 
find the quantity of hay in the stack. 


Also, give the numerical resulta when 
c 6 = 20,c = 30 and h = 15, 


6 37. The store-room in our. Rail- 
Fig. 179. way station contains a rectangular 
space 40 ft. long, 30 ft. wide and 10 ft. high, surmounted by a 


semi-circular roof which runs lengthwise. Find how much of 
air-space there is in the room. 
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- 38. A well with an internal diameter of 7 ft. and 30 ft. deep 
is lined with bricks to a thickness of 9 inches. Find the volume 
of the brickwork, 


39. ‘x’ c.cm. of gold are melted and drawn into a cylindrical 
wire ‘d’ mm.thick. If the length of the wire drawn is ‘2’ cm.,, 
express ‘2’ in terms of ‘d’ and ‘x’. Also, express ‘d’ in terms of 
“Ll? and ‘x’ ; 

40. Two cylindrical measures are filled with oil. The dia- 
meter of one measure is @” and its height is h"'. The diameter of 
the other measure is e” and its height is/". A third cylindrical - 
vessel x" high can just hold the oil from the two measures. Find 
the diameter of the vessel. 


41. In acylindrical boiler with an internal diameter of d' and 
length J' there are # tubes each 2" in external diameter, travers. 
ing lengthwise along the boiler. Find the quantity of water the 
boiler can hold, 


42. Alength of glass tubing, having a, narrow circular bore, 
weighs 14°65 grams. Athread of mercury 10°5 cm. long is 
drawn into the tube. The tube now weighs 19°13 grams. If 1 cubic 
centimetre of mercury weighs 13‘5 grains, find the diameter of 


the bore of the tube. 


43. Water flows at the same rate through (1) a single pipe of 
diameter 8"' and (2) a double pipe consisting of two separate tubes 
‘each 4"! in diameter. Would both the pipes discharge equal 
quantities of water, when water flows through both (full bore) at 


the same speed ! 


lf the pipes are kept open for | hour and if water flows in each 
pipe at the same speed of 2 miles an hour, which pipe wouid give 
the greatar quantity of water and by how much ? 


- 44. Froma rectangular piece of wood 6"! long, 3” wide and 
. 2%* thick is scooped out twe cylindrical portions, each 2" in dia- 
meter and 1" thick for serving as ink-stands. , Find the volume of 
«wood scooped out and the weight of the ink-stand, the, specific 
gravity of the wood being 672 


= a 
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45. \Two circular holes each 9” in diameter are made ina 
steel plate which is in the form 
shown in Fig. 180. If the thick, 
ness of the plate is *2' and AB 
= 2'. EF = 2'6" and CD = 3 BF 
= 3'6", calculate the volume 
and weight of the plate, the 
BT. D F specific gravity of steel being 7'9- 

Ffg. 180. 46. Accylindrical mud jar of 
mercury is 63" high and 2°4!' in outside diameter. If the internal 
diameter is 2'1" and the internal height'is 6", find the weight in 
ounces of the jar and also the total weight including contents, 
given that the specific gravity of mud is 2 and that of mercury 


is 13°6. 
47. In making blacklead pencils 9" long and ‘4"' in diameter. 


rectangular blocks of wood 9"! X 2// & 4"-‘are taken and five 
pencils are cut out from each block. If 2,000 pencils have been 
_ made in this way, find the total volume of wood used and the 
percentage of wasta e of woods 
. 48. Ina thermometer of inner bore ‘5 mm. in diameter there 
s 1°874c. cm. of mercury. The bulb contains 1°848 c. cm. of 
mercury, To what height does the mercury stand above the 
bulb? If the volume of the mercury becomes 100018 times as 
arge for each degree (Centigrade) rise in temperature, find the 
height by which the mercury in the thermometer*rises for a _ rise 
of 5° C, in temperature, 

49. Find the weight of 100 ft. length of iron piping, external 
diameter 9 ins., and internal diameter 7’6ins., if 1c. in, of the 
jron weighs ‘28 Ib. 

50. 21 grams of mercury are poured into a cylindrical glass 
tube and are found to occupy a height of 7 cm. Find the @ia- 
meter of the tubs, it being given that 1 c. cm. of water weighs I 
gram and that the sp. gr. of mercury is 13°6. 

51. The ‘' Butter Bail” at Mahabalipuram is spherical in 
shape, being 20" in diameter. Hard by is a circular pit, 7' across 
and 5' deep where the ball is said to have been moulded. If the 
volume of a sphere of radius +*= 4 7? c. ins, compare the 
volume of the ball with the capacity of the pit, 


| 


: | 
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52. A hollow cylinder is of length 2", inner diameter @", outer’ 
diameter D", and of volums V c. ins. Express ‘J’ in terms of V | 


Dandd. Also, find 'l’ when V = 3'52,D = ‘Sandd = ‘3 


53. I want to buy 50 yards of a cylindrical brass wire which 
ig *23" thick, but I find it is sold only by the lb. Find the weight 
of wire I must buy, given that brass weighs °32 lb. perc. in. 


87. THE RIGHT CIRCULAR CONE. 


A right circular cone is the solid generated by a right- 
Vv angled triangle being rotated about 
one arm of the right angle kept fixed. 
This fixed armis called the axzs of the 
cone. Inthe rough sketch of a cone 
shown in the margin, V is the vertex 
_. or apex of the cone, AB is the dia- 
2 meter of the circular base, O its 
Fig. 181. centre, VO is the axis of the cone 
andjrepresents its vertical height. VA or VB is the 
slant height of the cone, the angle AVB is the vertical 
angle of the cone, the angle OVB 1s semt- 
vertical angle of the cone. Any section of a right 
circular cone parallel to the base is perpendicular to 
the axis and isa circle. A section of a right circular 
cone made along its axis is an isosceles triangle, eg’. 
AAVB in the above figure. [Note that VA? or VB?= 
Vo? + OB?]. Take a _ 
hollow cylinder and a 
hollow cone with equal 
circular ends andheights. _ 
(A conical glass funnel 
closed at its apex”and a 
cylindrical jar could be Fig. 182. 
easily so adjusted). 


e 
ee tt ee ee oe z 


12) 
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It could be seen that three conefuls of water would just 
idl the cylinder. , ; 
“. the volume of a cone =% that of a cylinder of 


equal base and height = ‘3 w rh’ cub. ins. where r"' ts 
the radius of the base and h" ts the height of the cone. 


Roll the curved surface of a cone once round its apex. 


Fig. 184, 


Fig. 183. 
A sector will be formed whose arc is the circular edge 
of the cone and whose radius is the slant height of 
the cone. 
.. the area of the curved surface ofa cone of slant- 
height 2", vertical height %'’ and radius of base r"” 
= % X 277 X Zor ma/sq. ins. 
= Tr /7?+h? Sq. ins. 
«. the total surface area of a cone 
=P M4 a7 Se +h® 
orm {7+ Jrt+hn?}. @ 
Fig. 184 shows how the vertical height*of a right 
circular cone could be measured. 
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Zz. Find the total surface area and volume of a 
cone whose circular bottom is of diameter’7” and 
whose vertical height is 84”. Referring to Fig. 184 
above, VO = °84’"’;OB = 4 of *7” = °35”, 


“ VB= J 84" + 357 ‘OI 
= J es *1225/ "8281 
— v "8281" 81 
or ‘g1”’. 181)181( 


the area of the curved surface of the cone = 
al = %f X °35 X ‘OI Sq. ins. 
= 1'OOI sq. ins. 


The area of the circular face = af = 22 XK °35.%°35 3 
Or ‘385 sq. in. 
the total surface area of the cone 
= 1°00I + '385 
or 1°386 sq. ins. 
The volume of the cone = 3 77°; 
mee MX SPX '35 X °35 XK °84 Cc. in, 
D2 & "OS. < "35 X °28 C, Im 
= ‘1078 c, in. 
EXERCISES. 
54. Find the volumes and the total surface areas of cones 
with the radii of their circular faces 1°5cm., 6cm., 4 ft., 4°2 yds. 


and with vertical heights 2 cm., 8 cm., 3 ft. and 6 yds. 
respectively. 


i 


55. Thearc of a sector of acircle is 21 cm. eat its radius is 
14cm. If the sector represents the development of the curved 
face of a brass cone, find the vertical height, volume and weight 
of thecone, (Assume thet | c. in. of brass weighs ‘32 |b.) 


56. An oil-can is conical in shape. The diameter of its 
- circular face is 35” and its height = 9”. Find its cubical 
contents. 
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57. Art.-Zd A ABC with Z Bart, 7, AB = 12cm. and 
BC = 5cm., is rotated first about AB and then about BC. Com- 
pare the volumes of the cones generated. 


58. Anisos. A\ ABC with AB = AC = 5 cm. and BC=8 
cm., is rotated about BC kept fixed. Find the volume of the 
solid generated. 

59. If ‘s’ sq. ins. be the total surface area of a cone, ‘V’ 
c. ins. its volume, r” the radius of its base and h” its vertical 
height, show that s = wr (r + Vi® +r®) and V = ¢ rr?h. 


Express / (1) in terms of s and # and (2) in terms of V and + 
respectively. 

Also give the numerical values of (1) V and s when # = 2°1 
and h = 12°5; (2) r and s when V = 404'25 and 2 = 14; (3) 
rand V when s = 757 and h = 4 and (4) 4 and V when s=301;, 


and r = 6. 


60. A filter-paper is in the form of a semi-circle having a 
diameter of 10 cm. It is rolled into a conical filter. Find the 
vertical height of the filter and its capacity, 

61. Froma right circular cone of vertical height 4// and dia- 
meter of base 2” is cut off a small cone at the top of vertical 
height 2” and diameter of base 1". Cal:ulate the volume of the 
solid remaining. 

62. How many sq, ins. of the plate will there be in a conical 
tin funnel, the diameter of whose circular edge is 34" and whose 
depth is 43”? (Neglect the overlapping portion, etc.) 


63. The figure drawn represents a solid consisting of two 

A. right cones fitted with 

their bases together. If 

AB = V,0 = OV, = 6°4 

% ft,, calculate its volume 
* and surface area. 


‘64. Find how many 

square yards of tent cloth 

8 there are in a conical tent 

Fig. 185. of vertical height 11 ft. 

in which a man 5 ft. high may stand anywhere inside just within 


THE RIGHT PRISM, CYLINDER AND CONE. 297 


a <9 of 8 ft. from the centre without stooping. (Neglect seams, 
etc, 

65. The buoy of a ship consists of a cylindrical portion with 
two -conical ends as 
shown in Fig. 186. The 
height of each conical 
end: that of the cylin- 
drical part = 5; 2 and 
the total length of the 
buoy is 8', Vf the dia- 

Fig. 186. meter of the cylindrical 
part = 10', find the total surface area and volume of the buoy. 

66, Find the volume and the total surface area of a cone 
whose vertical Z isa rt. Zand beight 4”. 

67. I bought anew pencil 7°5" long and °35"' thick and mend- 
ed it so as to havea conical end 1°2" long along ite slant edge. If 
the length of the whole pencil remains the same, find how much 
of matter has been removed by mending. 

68. Find the volume of.a cone whose semi-vertical / is 30° 
and whose bottom diameter is 2!'',” 

69. The interior of a tower consists of a cylindrical portion 
surmounted by a conical roof. If the diameter of the cylindrical 
portion is 14', the height of the cylindrical walls 40' and the total 
height of the tower 52', find the volume of air-space inside the 
tower. 

70. A barn is in the form of a cylinder 20' in diameter and 25' 
high surmounted by a cone of vertical height 10'. Find the 
amount of grain that can be stored in it. 

71. From acylinder of wood two cones are scooped out as 
shown in Fig. 187. if the height of each cone= 
half that of the cylinder, express the quantity 
| of wood material in the solid remaining in terms 
of d and h, the diameter and height in inches of 
the cylinder, 


72. Asolid brass cone, diameter of base 3°5 
cm. and vertical height 6 cm. is placedina 
cylindrical jar of diameter 10°5 cm, Water is 
then poured into the jar until the height of the 
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water column is 12cm. _ If the cone be removed ard replaced by 
a brass cylinder of the same base and height, how will the height 
of the water column be affected? 


73. Find the volume of the biggest cone that could be cut out 
of (1) a cubical block of edge 10" and (2) a rectangdlar block 12" 
by 8" by 79. 

74. Acircular sector whose radius is 7// and area ‘ A:’ sq. ins. 
is folded into a conical cup. Find the cubical contents of the cap. 

75. Aconical heap of paddy which has a diameter of 14! at 
the bottom and a vertical height of 6' ic measured by means of a 
cylindrical marcal which is 9°6" high and has an internal diameter 
of 10°3". If a marcalful of paddy measured consists of a cylindri- 
cal portion surmounted by a conical portion 2:2" high, how many 
marcals of paddy are there in the whole heap ? 

76. A conical extinguisher whose vertical height is 4" is placed 
over a cylindrical candle, diameter 1”. If 
a point of contact where the extinguisher 
touches the circular rim of the candle 
bisects the generating line of the cone, 
calculate the inside surface area of the 
extinglisher. (VA is the generating line 
of the cone. } 


77. A Stephen's ink jar is in the shape 
Sy of a cylinder 3'6" in diameter and 9°4” 
Fig. 188. high surmounted by a cone of height 1°8//, 
Find the volume of ink it will hold. The big bottle is priced 
Rs. 2.8. The ink in ‘this is poured into small 
cylindrical bottles of diameter 1:2" and _ height 
1°5"' which cost one anna per 24bottles. If 12 jars 
of ink were bought and each small bottle of ink be 
sold at one anna per bottle, how much is gained by 

the transaction ? 


\ 


78, A measure is in the form of a cylinder of 

Fig. 189, diameter 4" and height 8". But a tradesman by 
hammering at the bottom makes it assume the shape 

shown in Fig. 189 so that its bottom is now a cone of haight ‘5". 
If he sold at 4 as, 9 ps. per measure from a rectangular box 18" 


by 14" by 11" full of rice, find how much money he would have 
unjustly gained. 


CHAPTER XX. 


| GRAPHS —(continued). 
88. GRAPHICAL REPRESENTATION 
OF STATISTICS. 

In Chap. XV, we have dealt with the graphical re- 
presentation of variables connected by a linear rela- 
tion, ¢.2.,y = mx +c. The values of either variable 
were obtained by calculation, with their help points. 
were plotted and the graph was drawn as to pass 
through every plotted point. The same method of 
graphical representation may be followed in respect of 
quantities varying according to any mathematical law. 
But quantities like the growth of a plant, in different 
periods, the temperature of the atmosphere at different 
times, the yield of acrop in different years, etc., are 
not known to vary according to anylaw. The values 
to plot could be obtained only by experiment and ob- 
servation or from a table of statistics. A clear general 
idea of the changes in their values could very often be 
gained by diagrammatic representation as shown in the: 
examples below :-— 

Ex 1. The yield (in thousands of tons) of wheat in 
a province during the years tgit to et is given in 
the following :— 


ES Te SE ES RT a wy 


Year. pa faz) as fe [os | 6 | 


Yield of wheat 
{in thousands | 465 


of tons). | 


620 | 505 | 335 | 435 | 678 | 447°5°1 
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The thick vertical lines in Fig. 190 represent the yield 


41 12 13 14 15 16 17%° a scale of } to 
1co thousand tons 
and the years are 
marked along the 
horizontal line at 
equal interspaces of 
i”, From the figure 
it may be seen ata 
glance during what 
periods the yield of 
wheat increased or 


decreased and whenit was greatest or lowest. 


Ex. 2. The temperature(in degrees Fahrenheit) of 
the atmosphere ina certain place taken at intervals of 
2 hours from 7 A.M one day to 7 A.M. the next day is 
found to vary as follows :— 


Vield 
(in thousands of tons) 


7 A.M. 80° 9 P.M. 80° 
QAM. 82'5° II P.M. 77'°9° 

Ir A.M. 85° IAM. 76° 
IPM. 86*9° 3AM. 74°2° 
3 P.M. 879° 5 AM, 74°8° 
5 P.M 86° 7 A.M. 76° 
7P.M. 83° 


In Fig. 191 two 1 axes are chosen to represent the 


= Pete ia 1a two variables, vzz., time 
rt {2-N || 7.1. andtemperature. Along 


aut isi tT ALT TT TT! othe horizontal axis ti 
i iN ks ipa ace 
in hoursis marked and 


8 

S 

& eo TT TIN PT 

& jf i TL along the other axis 
2 4% eee ss eee temperature in degrees, 
S 7zLl TT TTP Ty Points are plotted whose 
ey ¢ H & 2? & 3S FP co-ordinates represent 
= Tikes tn holirs. the temperature at parti- 
rs Fig. 191. cular moments and are 


ag 
=a 


en joined by a smooth curve. 
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From the curve (or gvaph as it is otherwise called): 
we see that the temperature gradually rises from 7 A.M. 
to 3 P.M., that it falls from 3 P.M, to 5 A.M. the next day 
and that it again begins to rise. Also, we could read 
from it the probable temperature at any intermediate 
moment, ¢.g., 77° at 12 midnight. Such a method of 
reading is said to be by Interpolation. A graph as 
above drawn is particularly useful in giving readings 
by interpolation. 

In drawing the continuous curve it is presumed that 
if the temperatures at each and every moment between 
7 A.M. the first dayand 7 A.M. the next day were given, 
the series of points forming the curve would be plotted. 
Since different kinds of curves could be drawn between 
two plotted points the readings given by interpolation are 
only approximate and what may be probable. The accu- 
racy of the readings depends upon the shortness of the 
interval between which two successive observations 
are recorded. If the temperature at 5 P.M. only were 
given after that at 11 A.M. the graph that would be 
obtained would give entirely different readings for the 
temperatures at moments in the interval. The conse- 
cutive points are joined by a smooth curve instead of 
by st. lines just to indicate that there are no abrupt 
changes in temperature as would be indicated by the 
deflections in a broken line. 

[Note : :—The points plotted may be joined by a line only if any 
meaning could be assigned to the intermediate points. Hence it~ 

would be meaningless to draw a graph through the pcints plotted 
in Ex. 1 above though in mercantile charts, etc., it is customary 
to join consecutive points and thus obtain a Exon? line. ]- 

EXERCISES. aoa" 

1. The curve in the marginal diagram represents the variation 

in the depth of water in a wellas observed at intervals of one 
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hour from 1 4.M.to 12 noon on a certain day ; read from the 
greph the depth of water in the 4 
well at 44.M., 5 4.M., 6 A.M, | ‘ 
8am. and 9A.M, Also, find 1014 
approximately when the depth S$ ,f[ |_| 
.of the water was (i) 11 ft. (ii) > 
below 8 ft, and (iii) above 10 ft. °= 6 
Also, find (i) when the depth was = 
greatest and when least, (ii) S 4 
during what periods it increased, 
(iii) during what periods it Time tn hours. 
decreased and (iv) how much Fig. 192. 
greater or less the depth was at 6 4.M. than at 2 A.M. 

2. The height of a plant observed at intervals of 3 days from 


the 10th day after sowing the seed is given in the following 
‘table :— 


Day of observation 
after sowing the seed. 


a 


Height of the plant 66°25 7 do's 11 hi3i2 


in inches. 


Illustrate graphically the variation in the height ofthe plant on 
the several days of observation and state from the graph the 
leading features of the variation. 


3. The height of the barometer observed at certain moments 
in the course of a day varies as follows :— 


| 
Time’ observation. Mi et a.m,|5 a m.|9 am. Noon 
ewe teeterometer! cog | S04 | 29°3 | 29°1 | 28°5 
in ‘inches. 


Represent the variation graphically. Read:from the graph 
~when.the height may have been 29°2"'. 


_ 4. The length of a man’s shadow measured at intervals of one 
hour from 7 a.m. to 4 pm. in the course of a day has been 28 ft., 
12 ft., 6 ft, 4 ft. 2 ft. °3 ft, 21 ft, 6°4 ft, 8 ft. and 15 ft. respec- 
tively. Draw a ; raph showing the variation in the length of the 
shadow at different times Read from the graph the length of the 
‘shadow at 11-30 a.m. and the time when the shadow was 7 ft. 


4 
- 
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* 5. The following table gives the tatal area and yield 


’ c I : of sesa- 
mum in India during different years :— 5, is 


| SiSizi/sial|z|slel(s/e 
| _ Area we 

‘(in { 3} 54/5:2) 48) 5151/55/51) 5 | 4-4 
million acres) ) | | , 

Yield — sat | | 

din 455 |565 500 |400 |475 |400 |550 |480 |510 |380 
thousand tons) ; 


Represent in separate diagrams the variations in different years 
in the area and yield of sesamum. 


6. The following table gives the average prices at Tinnevelly 
of some of the staple food-grains (in Imperial seers per Rupee) 
during 7 consecutive months :— 


Rice. > Ragi. ‘Kumbu. 
(Second sort.) 


1917 November 11°1 , 96 
, December 6°6 12°0 9°1 
1918 January 6:8 12°8 9°6 
» February 7°1 12:9 10-2 
* » March | 78 12°6 10°4 
» April 7°3 12°0 10°7 
» May he 12°3 10°3 


Represent the above variations diagrammatically. 


7. The following table gives the times of sunrise (R) and sun- 
set (S) in Madras in 1918 :— 


R (a.m) S (P.M.) 

hrs. mins. hrs, ming 
January 1 6--31 5—53 
te 31 6—36 6— 9 
March 2 6—25 6—18 
April ] 6— 6 6—21 
‘May 1 5—48 6—24 
Pr 31 5—41 6—31 
June 30 5—45 6—39 
July 30 . 5.53 6—37 
August 29 5—58 6-23 
ept 28 5—59 6—25 

Oct., 28. : - 62 5.—45 
ov 27 6—13 , 5—39 
Dec. ae 6—29 5—50 
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Represent in a diagram (1) the variation in the time of sunrise 
and (2) the variation in the time of sunset in the course of the 
year. Read from the graph during what part of the year (1) the 
day is longest and (2) the day is shortest. 

Represent diagrammatically with the help of the same statistics. 
the duration of night and day in the course of the year, Find 
from the diagram when the days and nights are of equal duration. 


[Note :—If the abscissae of points represent dates they could be 
assigned a meaning only when they are integral. Hence the 
points plotted may be joined by a dotted line thereby indicating 
that the blanks represent points whose co-ordinates have no 
meaning. To distinguish the dotted line indicating the variation 
in sunrise from the’corresponding line for sunset, the lines may 
be differently coloured. Alike procedure may be adopted in 
similar. exercises. ] 


8. The following table gives the rainfall in inches during the 
months of 1917 at Ootacamund :— 


Spat pee Ist| 2nd | 3rd | 4th | 5th | 6th | 7th | sth | 9th | 10th | 11th [12th 
Rainfall in ; : \ ol LS | 
a hes. (0°59| 3°42 | 1°81) 1-941 3 a 25] 1:94. i 11: 8 9°34] +27 


a a a et Ie cs SO i reaetia a 


Represent the above variations in a chart. 

9. The following table gives the temperature of water in 
degrees Centigrade and the maximum quantity of Epsom Salts. 
expressed in grams which could be dissolved in 100 grams of 
water :— 


SS jie ee 
80 | 100 


Temperature of water in 0 
degrees (C). 


20 | 40 | 60 


Maximum quantity (in grams) of | 
salt which 100 grams of the water 
could dissolve. 


26°8 


a] 
36°2)44 7551 1 64: ; 74 


. 


Draw a graph illustrating the variation in solubility. Read 
from the graph the maximum quantity of Epsom Salts which 
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water at 65°C. could dissolve and the sear of water which 
could just dissolve 40 grams. coo Ti 

([Note.—Since the values of the variables in the above tablés 
can only be obtained by experiment and .may be subject to 
errors it would be enough in such cases to drawa smooth 
curve so as to lie evenly amongst the points plotted without 
bassing through each and every one of them.] 

"10. The following table: gives the same details about Potassium : 
“Alum and Potassium Nitrate as in the preceding exercise :— 
: 


Temperature in degrees C. 


Potassium Alum. in grams. 


Potassium Nitrate in grams. 


Illustrate graphically using ea same scale and oP ok ee set of axes the 
solubility of Potassium Alum and Potassium Nitrate. Read from 
the graph the maximum quantity of each salt which could be 
dissolved in water at 35°C. and the temperature of water which 
could just dissolve 60 grams of either salt. 

11. The height and the corresponding average weight of men 
are given in the following table :— 


Height. | 5! [5 5'.3" | 5!-48 | 5'.6" | 51.88 
| 

Ajai dh del dhstteUse | 110 | 120 | 130 | 140 | 145 | 156 
\ 


Draw a graph exhibiting the variation and read from it the 
average weight of men 5!-1" high. Is the average weight pro- 
portional to the height? If the average weight of women be 
100 Ibs., 110 Ibs., 120 Ibs., 125 lbs., 140 Ibs. and 150 lbs. respec. 
tively, whose heights are as mentioned in the above table, draw 
using the same set of axes a graph showing the relation between 
the height and average weight of women. Read from the graph 

G, M.—20 
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the probable difference in weight between men and women of 


height 5'-5" and thedifference in height between men and women 
of weight 125 lbs, 


12. The velocity of sound through air is found to as 
temperature as follows: — 


Temperature in degrees 
Fahrenheit. 40 eseet (53 | 40 5 50 | «| 5060 | 70 60 Bo 90 
Velocity in ft. per sec. 083 eeeneee 1135 1146 1157 


Read from the graph the rate of increase in the velocity for 
every degree rise in temperature. 


13. The following table gives the distance in yards at which 
trainsshould be capable of bsing brought to reston the level 
when moving at different speeds :-— 


Speed in miles per hour. 


30/35 | 40| 45/ 50] 55 | oo 
| 
Stop in yards. | 99 | 135 176 205 m3 333 396 
Represent the variations graphically. 


14. The following table givesthe distances traversed by a 
football after being kicked by a goal-keeper :— 


' Horizontal distance (in ft.) from | me FO 
the foot of the goal-keeper. | 4/12 16248 49 48 sac bss 

| Corresponding height of the EE BE GOREN ve onl I | 
from the ground .in feet. | fs) 0 hs 6} 0 


Represent on squared paper the path of the ball and find from 
the graph at what distance from the goal-keeper a player 5'-2" high 
could just head the ball by rising 22" when the ball is about to fall. 


15. From a set of experiments with pendulums the following 
data were derived :— 
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‘Length of pendulum in cm. Period of vibration in seconds. 


100 . 


ba | 

i) 
pat bot pe bet pees BIND 
WAAAY oo 


Represent the variation graphically. Find from the graph the 
length of the pendulum whenthe pericd of vibration is 1'4 seconds. 
16. When the arms of a pair of dividers are widened the 
distance between the moving ends is found to vary as follows :— 


Angle be- | 

tweenthe| 10° a 30° | 40° | 50° | 60° 70° 80° 90° 
arms. 

| Distance. | -7" | 1-3" | 2:05"| 2-78 | 3-450 | 4m [4-51]5-14/5-57 


Represent the variation graphically. Find from the graph the 
Z. between the arms of the dividers when their moving ends are 
4°9"' apart. 

17. In an Insurance Company the annual premiums for an 
assurance of Rs. 1,000 payable on the attainment of the 50th age. 
‘or at death if previous, are given in the table below :— 


| Age reid 20 | 21 | 22 | 24 | 26 | 28 | 30 
ay. 
Annual pre- /Rs. as.|Rs. as. Rs. as.| Rs. |Rs. as.|Rs. as.|Rs. as. 
mium. 36 4;37 8 | 38 47-42 | 45 12) 50 2 | 55 10 


lustrate the above graphically and estimate the premium 
when age next birthday is (1) 27 and (2) 29. 

18. The cost per sq. ft. of wire-netting for meshes of varying 
dimensions is given in the tollowing table :— 


Mesh in sq. ins. | 7 ou. ays at) i | . 2 
- Cost » ftai 
cmp in alia] [| | 1] ala] | 


Represent the variation graphically. 


* 
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19. The following table gives the pressure exerted by winds of 
varying velocities on a surface | to their line of motion ;— ' 


Velocity in miles Pressure inlbs. Velocity in miles Pressure in 


per hour. per sq, ft. per hour. Ibs. per 
sq: ft. 
0 0 
1 "005 — 30 . 4°50 
2 "020 40 8°00 
4 ‘080 50 12°50 
8 320 60 18°00 
15 1°125 80 32:00 
25 S125" = 100 50°00 


_ Draw a graph showing the relation between the velocity and 
pressure of wind. Read fromthe graph the velocity of wind exert- 
ing a pressure of 10 Ibs, per sq. ft, and the pressure exerted when 
the velocity of wind is 10 miles per hour, 


20. When trains of average weights pass along bridges in a 


metre-gauge line, the pressure exerted on the main girders is as 
follows :— 
Distance in ft. 
bet. two con- | 10 
secutive piers. 


20 s0| 55 | 85 | 139 185 230 " 


Se eae ee 
Sette 3 | 20 ni 50 | 75 | 109 25 150 175) 200) 


Represent the variations graphically, Find from the graph the 
pressure in tons when the span is 200 ft. 


21. The resistance (R) in Ibs. per ton to the motion of a train 
moving at (V) miles per hour is found to vary as follows :— 


Velocity (V) in | | | 
ie Wa | 10 | 15 | 20 | 25 | 30 | 35 | ‘0 45 
Rea roan | 
mike ae Ja | ag 8:0 e616 44liralz0 4a 


a ee 


Represent the variations graphically. 
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22. When a gas is subjected to different pressures its volume 
is found to vary as follows :— 


Pe BESS 8 1 eS See he aT WC OE Bee Gat: CEG Ge 
Vol (v) inkc. cm. 920 | 200 | 19] | 180 | 145 | 195 sg 


Pressure (P) in 
mm. of mercury. 


455 | 4999 


524 | 555 ‘5 


690 | 799-9 | 909 


Draw a curve showing the variations in pressure and volume, 


Read from the graph the volume of the gas when P = 150 and 
the pressure when v = 500. 


89. MISCELLANEOUS CASES OF 
GRAPHICAL SOLUTION. 


The examples worked in Art. 69 involve quantities 
varying at a uniform rate. It has been found that there 
exists a linear relation between them and that their 
graphs arestraight lines. Hence it has been possible to 
solve the examples directly by means of graphs even 
without framing equations from the conditions given. 
(Refer to pages 225 and 226). A few examples of such 
graphical solution are added below. A clear under- 
standing of the gradient of the graph would help much 
in rendering the solution easier. 
 £x.3. Sand P aretwo places 72 miles apart. A 
motor-car leaves S for P at 7 A.M., travels at a uniform 
rate of 20 miles per hour til] 8 a. M., then stops for 30 
minutes and again travels uniformly at 16 miles per 
hour until it reaches P, stopping for 15 minutes after ro. 
Another motor-car leaves P for Sat 7-15 a. M. and 
travels along the same road at a constant rate of 
16 miles per hour. Find graphically (1) when each car 
will reach its destination and (2) when and where the 
cars meet. 
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7-16 8 g 2 46 FAS 


32 


"Saqtu ut o0uD4SIC — 


Distance in miles 
02 
Oo 


7 ~ 9.930, 1 114k 


Time in hours, 
Fig. 193. 


In Fig. 193 time in hours is marked horizontally and distance in 
miles vertically. The broken line SBCTEM represents the varia- 
tion in the distance traversed by the first car at the several 
moments after it left S. The gradients of the lines SB, CT and 
EM indicate its speec, The hor’zontal lines BC and TE indicate 
that while the time, changed the distance did not vary. From the 
graph it is seen that the first car would be 72 miles from 5 at 
12noon. The st. line AD indicates the variation in the distance 
traversed by-the second car at the several moments after it left P. 
Its gradient indicates a moverrent of 16 miles per hour towards 
S, i.e.,'away from P. The graph shows that the motor reached 
S at 11-45 4.m, Also, the co-ordinates of the point of intersec- 
tion (R) of the graphs indicate that the cars passed each other at 
9-30 4.™, ata place 35 miles from S. 


(If a third car left S for P at 7 4.M. on the seme day and along 
the same road and travelled uniformly at 15 miles per hour, find 


graphically when and where in its journey it would have the first 
car by its side.] 
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Ex. 4. By partly walking at 2 miles an hour and 


Po: | hd 0 ac a R travelling at 5 miles an 
2 At hour, I complete a 
= 12 Pec b4 tA journeyin the same time 
= 4 as by travelling uni- 
8 6 Gis 2ae an formly at 3 miles an 
a : hour, Find graphically 
5 P the ratio between the 


® Ae = 3 H 5 6G distances traversed at 
Time in hours. é 
Fig. 104. either speed. 


In Fig. 194 the lines PR end PC aredrawn so that their gradients 
indicate a speed of 3 miles and 2 miles an hour respectively. 
Through eny point R in the graph draw a line AR whose gradient 
indicates a speed of 5 miles per hour and produce itso as to meet 
PCat A. Then the broken line PAR indicates that it | travel the 
distance AH at 2 miles en hour end the distance DR at 5 miles an 
hour I would reach a place in the seme time as another who 
leaves P and travels along the same road uniformly at 3 miles per 
hour. (See the line PR.) 

”. the ratio between the distances travelled at 2 end 5 miles 
- perhour=> AH: RD= 8:10 or 4:5. 

(Note. By marking the cost in rupees along the horizontal axis 
and the quantity in measures along the vertical axis the above 
method mzy be adopted for finding the ratio in which rice selling 
at 2 measures per Re may be mixed with rice selling at 5 measures 
per Re. so that the mixture may cost 3 measures per Re. ] 


Ex.5. A sluice ina canalif opened would let off water 
and fillan empty tank 
in 12 hours andanother 
sluice would fill it in 24 
hours. If boththesluices 
arekept opén simulta- 
neously and the rates of 
flow inthemareuniform, ” 4c oe See 
find graphically in what Pe S. 2, ar, 


time the tank would be Time in hours. 
full Fig. 195, 


Capacity 
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In Fig. 195 the line PH is arbitrarily chosen to represent the 

capacity of the tank. Then the line PQ indicates the variation in 
ae 1G 

the quantity filled in solely by the second sluice and the ratio PT 


gives the rate of flow. Similarly the line PR indicates the varia- 
tion in the quantity filled in solely by the first sluice and the 


ratio Lad gives the rate of low. Hence when both the sluices are: 


simultaneously opened, the rate of flow would be given by 


or +e BS Hence marka point A vertically above V so that VA 
=TC, f.e., = = mere Join PA and produce it to meet the 


horizontal through H at S. Then the line PS cia tin the varia- 
tion in the capacity filled by both the sluices and from it it is seen 
that the two sluices would fill the tank in 8 hours. 


ist 


EXERCISES: 


23. Acyclist leaves Madras at 6 4.M. for Chingleput 45 miles 
away anid rides at 10 miles an hour. He is followed by a motorist 
who leaves Madras at 8 a.m. and rides at 20 miles an hour. Find 
when and where the motorist overtakes the cyclist. 


24. Water falls into an. empty tub from a pipe which 
discharges at 2 gallons per minute. ‘After 5 minutes, the tap is 
turned further on and the pipe then discharges at the rate of 4 
gallons per minute. If when the tub contains 24 gallons it be 
emptied at a constant rate of half a gallon per minute, find from a 
graph when it would be completely emptied. 


25 A thief steals a cycle at 3 P.M. on a certain day and_ rides 
on it at 12 miles an hour. Ten minutes later, the owner follows 
him on another cycle along the same road at 10 miles an hour but 
stops 5 minutas at the end of each mile to make inquiries. After 
cycling for half an hour the thief finds a puncture in the tube, 
spends 20 minutes in trying to close the puncture bat fails, So 
he walks at 3 miles an hour leading the cycle himself. Find 
graphically when and where the owner would overtake the thief. 
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26. <A motor-bus runs as follows: — 


Distance in miles from Arrives Leaves 


Station. starting point. a B -m, 
Ti 0 Gea 8. 
Q 15 9-15 9.20 
R 25 10 10-2 
iS 37 11 T}35 
>.< 50 12-5 


A pleasure car leaves T at 8-30 and reaches X at 11. Assuming 
that the cars travelled at auniform rate while they were in motion, 
find graphically when and where the pleasure car overtook the bus. 


27. Two travellers A andB walk towards each other from two 
inns 12 miles apart. A walks at the rate of 3miles an hour but 
halts for half an hour at the end of every two miles, while B 
travels at the rate of 2} miles an hour taking an hour's rest at the 
end of the fifth mile. Find graphically when and where they meet. 


28. The following extracts taken from an S.1.R. Time-table 
relate to two trains, one up and one down :— 


From Madras Beach No. 223.8. No. 118 P. 
Miles, Station. H, M. H. M. 
,. Beach ... 8-40 Ai a  — 50 +t 
1 Fort «., 8—46 go ~ 45 ae) 
bes Sie ae ih 940 a F 
3. Egmore A... 8-57 gD. 9-35 4 
Drs 9—0 ' 6 AN 0__32 =] 
5. Chetput et Be Y O 9 —26 3 
6. Kodambakum. 9-20 6 9—19 oe 
7. Mambalam ... 9—27 Ke 9 --14 A) 
8. Saidapet we 9—32 9—9 


Assuming that the speed of the trains was uniform when in 
motion, find graphically when and where they passed each 
other and read from the graph the distance between them at 9-25, 


29. No. 1 Ceylon Boat Mail is timed as follows :— 


Distances from Madras 


Beach 
in Miles. H, M. 
Egmore 90—15 
103. St. Thomas wasabe { ~ oe 
25 Guduvancheri__... 21—22 
374 Clecetamut ae oa 


424 Ottivakkam as 22— 16 
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No. 236 Shuttle Passenger is timed as follows :— 
Distances from Dhanushkodi 


in Miles. HM, 
4443 Pallavaram we 20— 5 
4464 Minambakkam ...{ fe 30-12 
448 St. Thomas Mount. bea “i eo 
449% Gandy os be ricgiw eae 

’ 4503 Saidapet ee 20—46 


Draw graphs showing the distance of each train from Madras 
_ Beach at any part of the journey. 


Find therefrom ‘how far apart the trains are at 20—26 and 
_ where the Passenger waited for the Boat Mail to pass. 


% ; 
_ 30. A bathcould be filled by a pipe A in2hrs. and by 
'¢ another pipe B in Shrs. If both of them are opened simultane- 


ously into the empty bath, find graphically in what time it could 
be filled, 


31. Find graphically the ratio in which oil costing 2} es. an 
ollock may be mixed with oil costing 4 as. an ollock so that the 
resulting mixture may cost 3% as an ollock. 


$2. Find graphically at what time between 3 and 4 o'clock 
the minute and the hour hends of a clock are (1) coincident, 
(ii) 1 to ‘each other, (iii) 10 minute-spaces apart and (iv) 30 
minute-spaces apart. 


[Nore ;— During the time the moving end of the minute-hand 

‘s traverses sixty minute-spaces from the point marked XII to the 

_ same point again, the moving end of the hour-hand traverses 
5 minute-spaces from the point marked If to that marked IV.} 


(33) Work ersphically the exerc’ses (42), (45), (46), (49), (52), 
(53), (57) andi?) in Chapter XIV, 


a ney 


CHAPTER XX1. 


MISCELLANEOUS EXAMPLES. 


(1) The twelfth of December is the Indian Durbar Day. 
In 1915 the Durbar Day was a Sunday, What day of the 
week will it be this year P 


(2) Show that the following state ment is incorrect :— 


‘The G.O.F of two numbers is contained 772 times in one 
cf them and 954 times in the other, 


(3) The aress of two adjacent walls of a rectangular lec- 
ture ball are respectively 527 fq. ft. and 476sq. ft. If the 
walls are of equal height, find the dimensions of the hall, 


(4) When 150, 220 and 325 are esch divided by ‘mw’ the 
remainders sre «qual, Shcw tbat‘s’ must be acommon — 
factor of (325—150), (220—150) and (325—220), Hence find — 
its maximum value. en 


Norz.—Ifo = am + by =an+bands=al + band AGS 


’ 


if‘m,’ ‘n, and‘l? are prime to one another, ‘a is the 


G. CO. F. of (w—y), (y—s) and (a—«). 
(5) Show thatifP—=mxX a, Q=nX a, R=1 x wand 
if 1, mand n are prime to one another, the L.C.M. of P and 
Px Q _ and that of P, Qand R =~ X OQ Be 


a= their H.C.F., » : 
Verify the above by means of numerical examples. 


(6) Find the difference between ?7 aud $78. The area cf a 
cirele is known to be ® X the square of its radius, I calculate 
the area taking ~« = 32. If you calculate it taking m =?33, by 
how much will our answers differ if the radius is 24” 

(7) Given that e +. =; ,find‘f’whenv= 3,,4u>=% 


(8) The fraction’ of a certain ore is lost in roasting, 
q 


the fraction - of the remainder is lost in smelting, Ifthe 


¥ 


7 aA: 
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rest be pure metal, find what quantity of pure metal will be 
yielded by ‘# tons of ore and what quantity of ore will be 


‘required to produce ‘7?’ tons of pure metal P 


(9) A square tank 270 ft. wide bas a square mantapam 


30 ft. long in the centre. If the remaining portion of the tank 


be covered with water, find the area of the water surface, 
(10) Given that (29) # = 5385 and 84 = 2828, find the 
value of (232)3 and (3'625) 4. 


m n mn % n mn 
(11) Assuming thata x a=a and thata +a =a 
1'9031 
for all values of ‘m’ and ‘n,’ find the values of 10 and 
°5051 . 1'2041 "6990 
10 , given that 10 = 16 and 10 = 5. 


(12) Acship starts from —15° Longitude, sails + 20° in 
Longitude, then —26°, then + 40° and finally — 20° In 
what Longitude is the ship after the sailings P 


(13) A rectangular block of iron is 5'55* long,.4°54" wide 
and 2'5” thick. Calculate the weight of the block, given that 
l cubic inch of iron weighs Q'26 lb, 


(14) Supply the figures marked ‘ X’ in the following 


-mulviplication :— 


Lt: 

xs xX. 2 
P PRRP Ree 
ONE SKS Oe: © coe 
Ry Lo Bao 


ee ae i Pee 
(15) A fruiterer brought a basket of mangoes. I bought 
half of what he had and he gave me an additional mango 
free. My brother went next and bought half of what the 
fruiterer then had, He too got an additional mango free. 
There were only 8 mangoes still left inthe basket. How 
many mangoes were there in the basket at first. 


(16) The jurisdiction of a village head-man is limited to 
a circle of radius 3 miles. The occupied houses form a 
circle with the same centre and with radius 4 furlongs. 
Surrounding, them is a circular ring of green fields to a 
distance of 1 mile. The fields are fed by a circular lake, 


diameter 1 mile, whose edge is half a mile from the nearest 


etter 
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occupied house. The rest are waste lands. Represent the 
above in s diagram drawn to scale, i" 


(17) A bottle when full of water weighs 680 grains and 
when filled with another liquid, 580 grains. When the bottle 
is half filled with the Jiquid, its weight=380 grs. Find the 
weight of the bottle when empty. Also, what is the ratio 
between equal quantities of the liquid and of water P 


(18) A contractor undertook to build a school in 3 months. 
He employed 41 men, 20 women and 5 boys, At the end of 
1 month be found only + of the work completed. How many 
more men shonid he employ so that he may keep up to his 
agreement? [Four men work as much in a day as 5 women, 
and 4 boys work as much in a day as 3 women,] 


. a , h G+b a—b a 
(19) If = 1414, find the values of 5 et ee 


a— bd / 


. (20) The weight of a Roman coin is 69 grains and it con- 
tains 2%ths of pure silver. Find the value of 1000 of these 
coins when the yalue of 480 grains of standard silver is 5s. 
5d. (the value of the base metal being neglected), 


(21) Fill up the missing columns below :- 


A bankrupt’s assets. His liabilities. |The dividend he is 
able to pay on his 


‘ 


“< 
ie 
Ved 


4 


debts. 
(a) Bs, 150,000 Rs. 240,000 ( ) 
(b) Rs. 8,000 ( ) 5 as.in the Rupee. 
(ec) ( lige Rs. 2,600 14 as, 7 the Re, 
(d) £2,280 £6,080 (. ) 
(e) ( ) £1700 © 14s, 8d, in the £ 


(22) Taking + = 3}, show that , sth bh of dy 
Use this to divide 576°576 by x, 


(23) Show that 4735 —ados Of (1 + 4 + 4, of 3) and use 
the equality to convert §28528°88 yards into miles, 


i+* 
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(24) Show that 37°/, = 2 + 54 + sg and use this go find 
the values of 87°/, of Rs. 72,900 and of Rs. 720,927. 


_ (25) Show that 3355 = sobg (l — hs — Fis) and use this 
to convert 876545 lbs, into tons. 


(26) Find the ratio between the areas of (1) two squares 
whose lengths are 10” and 1! and (2) of two rectangles whose 
lengths are as 3: 2 and widths are as 2: 5.° 


(27) The height of a pole is 18 fs. above the ground. 
A monkey gets up the pole. For every three feet it 
ascends in a second, it slips down two feet in the next second. 
Find in what time it could reach the top of the pole. Draw 
a graph representing its movement, 


(28) Tae sides of a rt. /d A are (39 + 4) cm 
(4% + 102) cm. and (5 » + 114) cm. respectively. If‘@’ be 
greater than ‘o’, find its value and hence calculate the 
number of cm, in the length of the hypotenuse. 


(29) Four straight lines intersect at a ‘point, Tne 
successive /s formed around it are (4% + 5)°, (5a + 6)°, 
(7 » — 8)°, and (2¢— 3)°. Find the value of ‘es’ and draw 
four such Zs around a point A. 


(80) Ac. cm. of silver weighs 10°5 grams and ac. cm. of 
brass weighs 8'4 grams, A waist belt is made of an inner 
brass plate covered by an outer silver plate and weighs 160 
grams, If the ratio of silver to brass in the belt = 5: 8 
by volume, find the weight of each ingredient in the belt. 


(31) (a) Two roads running from north to south are cut 
by two other roads running north-west and south-east 
respectively. Bounded by these roads lies a flower-garden 
ABCD. I start from the north-east corner A, walk 280 yds, 
due south, reach the south-east corner B, turn north-west, 
walk 125 yards and reach the south*west corner ©, Drawa 
diagram to scale showing the position of the garden amidst 
the roads. (Represent 100 yds. by l inch), Mark in it the 
position of a bower midway between the north-east and 
south-west corners. Find the distance of the bower from the 
other: corners and from the north-to-south roads. 


(b) At first a gentleman bought the land amid the roads 
for Rs. 4,375, Fiad to the nearess rupee, how much he paid 
per acre. ; 


' 


q 
‘ 
Ee 
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(c) Soon after buying, he dug 5 wells each costing 
Rs. 425, levelled the ground at a cost of Rs. 190, put wire. 
fencing round the land at a cost of Re. 1 par yd. and for 
want of additional funds sold the whole plot for Rs. 8,000, 
How much did he gain or lose percent.? [Answer to the 
nearest tenth. ] 


(4) The new buyer at once took in two partners who 
contributed Rs. 3,000 and Rs. 1,000 for a proportionate share 
of the land, ‘The three partners next contributed equally 
towards a working capital of Rs. 9,000, the interest on which 
met the annual expenditure on gardening and left a further 
balance of Rs, 340. The flower-show at the end of the year 
fetched asum of Rs. 1,700. If the annual profits were divided 
among the partners in proportion to the capitals they had 
invested, find how much each received, 


'' (8) Some time after, they leased the garden to a Horticul. 
tural Society for a period of four years on the understanding 
that at the beginning of each year the Society should pay 
them Rs. 1,500, Payment was made regularly for the first 
two years aud then postponed. Assuming money to 
fetch 5°/, compound interest, find how much tho partners 
7 8 demand from the Society at the end of the period 
of lease, 


(32) The following method is adopted by a person to find 
out a number selected by you, Ho» requests you to perform 
in succession the followiog operations :— 


(1) Multiply the no. by 5; (2) add 2 to the product; 
(3) multiply the sum by 4; (4) add 12 tothe product, and 
(5) multiply the sum by 5. After you give the final result 
of these operations he divides it by 100, deducts 1 from 
the quotient and reads off your number, Explain with 
reference fo any number ‘@’ how the above process is 
accurate. 


(33) A roomis ‘tl’ feet long, ‘w’ feet wide and ‘h’ feet 
high. A epider in one corner of the ceiling wants to creep to 
a fly in the opposite corner on the floor. Discuss the shortest 
path it can take when 1 =18,w = l2Jandh =10, IE the 
spider spins a straight thread from the corner on the ceilin 
to the opposite corner‘on the floor, find the length of the 
thread, 


(34) Bishop Hatto had stored a large quantity of corn in 
his granary. If 1,000,000 rats went there and each thousand 


fee 
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s 


daily spoiled '015 per cent, of what was left unspoiled after 


the previous day, what percentage of the total quantity of 
-corn would be left unspoiled at the end of a week P (Assume 


that the rats commit no havoc on the Sabbath Day which 
happened to be the seventh day after their coming.) 


_ (35) Construct a rt.Zd A ABC with the bypotenuse 
BC 2" long and AB greater than AC. On BC and on the 
same sids of it as A describe a rquare BODE, Join AE, AD. 
Draw DL _L to AC and EF |. to AB. Show that EF = AD 
and DL = AC and the square BCDE = A ABC + A AED 
+ A AEB + A ADC = 34 (BC® + AB? +. AC4), 


Hence deduce. that the square on the hypotenuse of a rt,.«Za: 
A= the sum of the squares on the other two, sides. : 


(36) Draw any A ABC. Bisect BC at D and join AD.. 


“Compare the areas of the As ABD, ACD. 


[The line AD joining a vertex A to the middle point of the 
opposite side BC divides the Ainto two equal parts and is 
called a median of the triangle. } . 


(37) Construct As of differant sizes and shapes. Draw 
the three medians in each A. In what ratio is each 
median divided at the point of its intersection with another 
median P 


(38) Show that the area of a A ABC could be found 
graphically as follows :—Along BC sev off a segment BP=2", 
Join AP and draw CH||to PA to meet BA at E,. Draw 
EF [| to BC. Then the no. of inches in EF will be the no. 
of sq. inches in'the area of the A’ ABO. 


(39) Explain how you would use the method suggested in 
Fig. 65, page 106 for (1) bisecting a st.line; (2) for triseciing 
it, and (3) for dividing it into any number of equal paris. 


(40) In Fig. 65, page 106, show that the As having ZA 
as the vertical angle and the ||s of the type SV, PR, QB, ere. 
as bases are equiangular, Compare the values of the ratios 
between the sides forming equal Zs in the above series of 
equiangular As. 


[The As are said to be similar and the ratios between eorre- 
sponding sides ave equal. | 


> 
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_ (41) A triangular park is enclosed by three st. fences 
1000 yds., 1500 yds., and 1200 yds. long. Draw a plan of the 
park to a scale of 1 inch to 100 yds. [The A in the plan is 
similar to the A forming the park. } ois 

(42) ‘The sides of a A are 5°, 6" and 7°89, The correspond. 
ing sides of a similar /A\are m!®, n” and 5'2". Calculate the 
values of ‘m’ and ‘n’, Construct the second A after drawing 
the first, Compare the areas of the two As, 

(43) If in Fig. 65, page 106, AR, AB, RP, BQ represent 
%+ 5,%+ 9,0 + 3 and w» + 6 respectively, calculate the 
value of a. 

(44) Show that if an isos. A ABC has its equal sides each 
#” long and the third side y” long, its area = 3 y/4q2—y9 
£q- inches, 

(45) If each side of an equilateral A =a”, show that its 


2 s 
area =. ve £q. inches. 


(46) If'‘a’,‘b’, ‘ce’ respectively represent the lengths in 
inches of the sides opposite tothe 7s A, B, Cina A ABC and 
if ‘p’ be the length in inches of tne |, AP dropped from A 


2 = 
on BC, show that BP = creat and 


p = 7 Jatt +¢)(@+b—c)(b +c—a}(a +c—b), If ‘A’ be 


the area in sq. inches of the A ABC ands = Beret, show 
that A = /s(s—a)(s—6)(s—c). Uses the above formula 
t0 calculate the area of a A, ABC: when 
(i)a=b=o=2”, — 
(ii) a = 6b & 2"’,c = 15, 
(iii) a = 28,6 = 3%, ¢ = 4", 
(47) Find the area of an isos, A having (1) a=b = 2" 
and ¢ = 3” and (2) of an equilateral A with a = b =o = 4", 


(48) Find the area of a A whose three sides are (1) each 
3” and (2) 10 cm., 12 cm. ana 6 cm, 
(49) Calculate the area of a quadrilateral ABCD with 
AB = &”, BC = 24", DC = 26", DA = 6" and DB = 106”, 
G. M.—21 
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(50) Two boys A atid B had some biscuits each. A said 
to B: ‘If you give me 5, we would have an equal no. of 
biscuits each.” B. replied: “Give me 5, so that I may have 
thrice as many as you.” How many biscuits had each P 


. (51) Two asses were carrying firewood tos market, ‘ Lazy 
fool’ said the one to the other,‘ If you give mel stone lL 
should carry twice as much as vou; if I give you 1 stone we 
would have equal burdens.’ Waoat weight of firewood did 
each carry? [1 stone = 14 lbs.) 


(52) From the castor-crop report of 1918-19 we learn that 
the area under cultivation was 387,500 acres as compared 
with 531,700 acres during the previous year. Owing to the 
failure of the south-west monsoon it was expeeted that the 
yield per acre would only be 91°/, of what it was in the pre- 
vious year, Owing to the removal of restrictions in buying 
and selling it was estimated that the price would go up from 
Rs, 12-8 as. per bag during the previous year to Rs, 40. By 
how much per °/, would the value of the castor-crop have 
increased during the year under reference P 


(53) It is found that 20 men and 10 boys could remove the 
. goods from 10 waggons to the store-shed in 50 minutes. 
‘Twenty waggons full of goods have to be socleared in ] hour 
and 20 minutes. How many more men should be put in if 
2 men work as much as 5 boys? 


(54) A contractor emplovs a certain no. of coolies on & 
piece of work and finishes $ths of it in 20 days. 50 more 
coolies are then employed and the remaining work is thus 
finished in 8 days. How many coolies were employed at first P 
Find the cost of the whole work at 6 as. per cooly per day. 


(55) A merchant invested Rs, 50,000 in purchasing and 
storlng castor seeds at Rs. 12-8 as per bag of 176 lbs, He 
gold them all in three different markets at Res. i6 8 as. per 
bag in one marke’, at Rs.17-8 as, per bag in anotber and at 
Rs. 420 per ton in a third market, If the quantities sold in 
the three markets. were as 3: 4:9 and if the expenditure in 
the transaction amounted to 333 °/, of the sale receipts, find 
the amount gained by the merchant in the transaction. 


(56) ln a Form of 40 boys, the average age was 15 years. 
One boy aged 16 leaves the school and another joins, The 


averagc age of the class is then 15:1, Find the age of the 
new boy. 
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(87) A person bought 256 parahe of unsiaked lime at P at 
“the rate of 8 as. per para. On slaking it, every parah gave 
3 cubic feet of lime but of this 5% was unserviceable. The 
‘remainder had to be carried to a place 10 miles distant where 
if was required and the cost of carriage was at 3 as. per 80 
‘c, ft. per mile, At what rate per c. fc. must he sell it there 
"in order to gain Rs. 35-2 as. on his outlay P . 


(58). If(— 2, + 8)and(-|- 6,— 8) are points in the graph 
of + = 1, obtain the values of ‘a’ and‘b’. Check your 
‘result by drawing the graph. | 


(59) ABC isa triangular piece of land with a well (W) in 
“the border BC. Show how you would draw a line of demar- 
cation so as to divide the land into two equal parts with the 
_well cemmon to both of them. 


(60) A» boy measures the length and breadth of a rectan- 
‘gular room with what he supposes to bs a yard measure and 
“from his measurements calculates the area of the room to be 

180 sq. yds. But “his yard measure” is found to be half 
an inch short of atrue yard. By how many sq. inches is he 
“wrong in his calculation of the ares of the room P 


(61) Acyelist leaves. P. for Q at 2 p.m. and travels at 10 
‘miles an hour, A motorisié leaves P an hour and a half later 
and travels along the same road at 20 miles an hour, Find 
graphically when and where ths motorist would overtake the 
-oyclist. Verify your results otherwise. 


(62) A train 88 yards long runs at 12 miles an hour. 
Another train 110 yards long runs at 28 miles per hour in 
‘the Opposite direction, If the trains move on pairs of parallel 
rails,in how many minutes will they pass each other? 
Answer the above question when both the trains move in the 
same direction. 


(63) A plot of ground is triangular in shape and contains 


Qacres. One side is 16} chains. How long isa fence which 
is coussracted from the opposite corner | to this side ? 


If this fence divides the sides ia the ratio 1: 2, find the 
areas.of the two parts into which the plot is divided by the 
fence, 

(64) A could do a piece of work in 5 days and Bin 10 days. 
Zn what time will they ba able to do it together ? 


“@ 
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(65) A reservoir is filled by two pipes in 30 minutes ana 

40 minutes respectively and emptied by another in an hour. 

If all the three pipes be opened together, what portion of the 
cistern will be filled in 6 minutes P 


(66) A rectangle ABCD has AB = 6 cm, and BC = 4cm. 
If two points E, L be marked in AD such that AE = 1 cm. 
avd LD = 2 cm. and EB, LC be joined, compare the areas of 
the three parts into which the rectangle is divided by 
EB, LC. 


(67) If in the rect. in the last question a point P be taken 
in AB produced such that BP = 4 cm. and if a transversal 
PQR cuts BC at Q and AV at R, show, by measurement or 
BQ. PB 
AR PA , 
ABQR is 7, of the rect. ABCD, calculate the lengths of BQ: 
and AR. 


(68) A contractor undertook to clear away avenue trées 
which fellina storm. He was to clear them in 10 days or 
psy a penalty fee of Rs. 8 extra for each day delayed out of 
the sum of Rs. 120 due to him for the work. He was paid 
only Rs. 88 at the end. For how many days did he pay the 
penalty P 


(69) Inarectangular garden ‘1’ ft. by ‘ b” ft. there is a 
pathway 'w’ ft. wide running all round inside. A pathway 
of the same width runs from the middle of each side to that 
of the opposite side. The garden is thus divided into 4 equal 
beds. Find the total area of the pathway and of each bed. 


otherwise, that Ifthe area of the quadrilateral 


(70) Atriangle LMN lies within the angular space ofa 
rt. 7 XOY. If the vertices L,M and N be respectively 
2om,5cm.and3cm. from OY and 3cm.,, 8cm,, and 5 cm. 
from OX, fix the positions of L, M and N ina diagram and 
calculate the area of the triangle LMN. 


; (71) Anembankment is 20' wide at the top and 35! wide 
atthe bottom. Ifa breadthwise vertical cross-section of it 
is 887°5 sq. ft. in area, find its height. 


(72) If‘M’ bethe middle diameter, ‘ D’ the diameter at - 


the end and ‘L’ the length of the cask (all expressed in feet), 
the capacity in Imperial gallons of a moderately curved cask 
~~ = 10009442 L { (2M2 + D2)—23(M—D)?}, 
Hence calculate the capacity of a cask when M = 98", 
D= 2andL= 4. 


* 3 i 
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(73) Given that lc. ft. of water contains 62 gallons and 
1’ = 2:54 cm., express correct to 4 decimal places a litre as 
the decimal of a gallon, ; : 


(74) (a). The number and value of suits instituted inthe 
“Civil Courts of British India during 1915 wera 22,26,000 and 
Rs. 47,33,17,300 as against 18,04,000 and Rs, 36,74,53,000 
respectively in 1914. Find the increase per cent. in the 
number and value of suits in 1915, 


(6) Bengal and Madras have ;%, and 1 of the total popu- 
lation of British India and are respectively responsible for 
-3 and { of the total number of suits The United Provinces 
having ; of the total population had 2,i3,000 suits. Assuming 
the total population to be 342 millions, find the rates of suits 
per thousand of the population in each Province ia 1915 
and hence decide which of the three Provinces is the most 
‘litigous one. 


(75) Whenever a trader buys paddy he uses a marcal 
which is ,'; too much of a true marcal and whenever he sells 
be measures with a marcal which is 7; too short. Find the 

-gain per cent. he actually makes if as aforesaid he buys 
paddy and sells at a gain of 4°/, on what he actually paid 
for each true marcal of rice that he bought. 


(76) Ifa stick having weights ‘w’ lbs. and ‘m’ Ibs, attach- 
ed to its ends A, B respectively should rest horizontally 
over a fulcrum F, the point C in it resting on the fulcrum 
is obtained from the law AC X ‘w’ = BO X ‘m.’ Using a 
device like the above a merchant was weighing and selling 
articles. I placed some sugar in the scale-pan at A and the 
weights placed in the scale-pan at B to equipoise showed 
= viss. Removing the weights, I next placed the sugar in 
the scale-pan at B and the weights placed in the scale-pan at 
A to equipoise showed ? viss, Find the ratio of AC to BC. 


(77) The weight of a rupee =1tola, Find bow many 
rupees could be coined from 5000 silver bars, each 27" x Q2/7 
x 4” given that 1 c, ft. of silver weighs 653°8 Ibs. and 1 lb, 
== 38°889 tolas, 


(78) Given that s gallon of water contains 277'274 c, ins., 
@c.in. of water weighs 252°458 grains and 1 Jb.=7000 grains, 
Gad which of the following is the more accurate statement:— 

“* A gallon of water weighs 10 lbs. 
A c. yd. of water weighs 15 ewt.” 
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(79) Given that 1 litre of water weighs 9:205 lbs. and one 
metre = 39'3701 inches, find to the nearest tenth the weight . 
in oz. of 1c. ft. of water. 


(80) Describe the major segment of a circle with radius 
29cm. onachord BC 8ecm. long. Mark points A, D, E, F on 
the arc of the segment. Measure and compare the Zs BAC,. 
BDC, BEC, BFC, etc. Also, mark *O” the centre of the 
circle and compare the Z BOC with each of the above /s in 
the segment. . 


N.B.—Angles in the same segment of a circle are equal. 
Also, an angle subtended by a chord at the centre of a circle is: 
double the Z subtended by it at any point in the Oce.] 


(81) If the chord cf a segment should subtend an Z of” 
60° at the Oce, calculate the size of the Z it should subtend 
at the centre of the circle. 


(82) Mark several points where a st. line AB subtends an 
angle of 60°, Verify if they lie on the arc of a circle of which 
AB is a chord, 

(83) Construct a A ABC in which BC=2 cm., the | AD” 
on BC = 8 cm. and the angle BAC 380°, 


(84) Construct an isos. A ABC with its vertical 4 =45°, 
and base = 1°5 cm. 


(85) Pis20 miles nearer T than Q. Tiles are sold at 
Rs.‘ 7’ per 100 at P and at Rs. ‘1’ per 1060 at Q. The cost 
of carrying 1000 tiles is 8annas per mile, A person at T 
finds it as cheap to get the tiles from Qas from P. Express 
the relation between ‘1’ and‘ ’ in the form of an equation. 


(86) In what ratio should ghee costing Rs. 3 per measure 
be mixed with oil costing 14 as, per measure so that the 
mixture may be cold at Re. 2 7 as. 10 ps. per measure without 
gain or loss P 


(87) In what ratio should two kinds of coffee seed costing 
Rs, 2-4 as, a viss and Re, 1-14 a8, a viss be mixed in order to 
gain 25°), by selling the mixture at Rs, 2-9 as. a viss P 

(88) Find the ratio (1) between'@’ and ‘y” if 2u — Sy 
=. 6y — 94, (2) between ‘a,’ *y’ and ‘2’ if 20@ — 12y = # and 
2y wo Qe +o= 0. 


(89) Ifv =u-+ftands = ut + 3 ft, find the value of 
*s’ when v = 30,f = l0 andu = 5 
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(90) A railroad crosses a small channel at an angle of 
30°. A railway station is 200 yards from the crossing and, 
the station-master’s quarters are built by the side of the 
channel and at a distance of 100 yds. from the station. Find, 
from a diagram how far the crossing is from the station- 
master’s quarters. 


(91) The formule for discharge through a small hole in & 
thin plate is given by Q = 5A 4/2, where Q =the quantity. 
of discharge in c. ft, per second, A = tbe area of the hole 
in sq. ft. and‘ h’ = the height of the water-level above the 
hole in feet, A leaky pot cf butter-milk bas a circular 
orifice at the bottom, ‘05” in diameter. Find bow much of: 
butter-milk would be spilt in the course of an hour, assum- 
ing that there was kept all along the period butter-milk 
to a height of 1! —9” in the pot above the orifice. 


(92) Draw a circle with radius 2cm, Mark 4 points 
A, B, C, Don its Oce and join AB, BC, CD, DA. Find 
the sum of the 7s ABC, ADC, as well as that of the Zs BAD, 
BCD and compare. Repeat the above exercise with many 
quadrilaterals inscribed in circles. What resulf do you 
get? Examine if the same.result could be obtained in the 
case of quadrilaterals whose vertices do not ali lie on.the 
Oce of a circle. [A quadrilateral ABCD whose vertices lie - 
on the circumference of « circle is called a cyclic quadri- 
lateral and its opgosite angles are always together equal to two 


rt, 23. | 


(93) Inscribe in a circle of radius 1:8” a quadrilateral - 
ABCD. Tbrough its vertices draw tangents to the circle 
so as 10 form another quadrilateral. Find the sum of pairs 
of opposite sides of this quadrilateral and compare, 


(94) Inacircle of radius 2", place a chord AB 1°5/’ in 
lengtb, Through B, draw # tangent to the circle and 
measure the angles formed on either side of AB. Compare 
them with the angles subtended by the chord AB at any 
point in the msjor and minor arcs of the circle divided 
by AB, 


Repeat this exercise with different chords and in different. 
circles, What result do you get P 


Hence deduce the following method of constructing a. 
gegment containing an angle = ¢° on a given base AB:—Sot 
of 7 ABC =2°. Drew BH 1 to BC. Draw the L bisector 

*of ABto meet BH at H. With H as centre and HBor HA 
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as radius describe a circle. Tae segment which is not on 
the same side of AB as the ZABC is the segment required, 


(95) Construct a AABC with vertical ZABO = 40°, 
base AC = 2'4.cm, and the altitude BD = 8 cm, 


(96) P.Q, B are three light-houses along a convex stretch 
of coast PQK such that PQ = 16 miles, QR = 18 miles and 
ZPQR = i20% Aship S ts off thecoass and it is warned 
that phere are rocks and shoals nesr the coast up to where 
PQ and QR subtend /s of 30°. Draw a diagram to scale 
showing the danger area through which the ship should not 
sail. 

(97) Draw acircle of radius 5 cm, with centre C, Draw 
@ central 7 ACB of 35°, Show how you could then draw a@ 
central Z of 122 5° without using the protractor, 


(98). The discharge of water psr second passing over & 
tank kalingula is given by the formula Q = 3'l X 1 X hWV’, 
where Q = the quantity inc ft per second, J =: the length 
in feet of ‘the kalingula and h = height of water in feet 
above the top of the kalingula wall. What length of 
kalingula should 4 tank have in order to carry off a rainfall 
of 1" an hour over an area of 1 sq. mile, assuming that the 
tank is full, that 60°/, of the rainfall reaches the tank and 
that the height of water passing over the kalingula is 4 ft. P 


(99) Two years ago my father was 14 times as old as my 
sister. Two years hence, he will b3 26 years older than shee 
Find their present ages. 


(100) An old man was askad his age by his grandson. He 
replied “Twenty years ago when you were born I was 
20 years older than your father. Twenty years before you 
were born I was twice as old as he.” Find the present ages 
of the father and the grand-father, 


(101) An alloy made of copper and zinc in the ratio of 5: L 
by volume weighs 525 lbs. perc. fs. Another alloy made of 
copper and zinc in the ratio of 1: 4 by volume weighs 460 Ibs. 
perc. ft. Calculate the weight of ac. ft. of copper and of 
zinc. 


(102) A motor-bus left P for Q 25 miles away at its 
Customary speed, stopped for half an hour oo the way owing 
fo an accident, travelled the remaining distance at half its 
usual rate and thus completed the journey in two hours. , 
Next morning it lett Q for P at its usual speed. Its tube 
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burst when it went to the place of accident on the previous 
day and was replaced in 15 minutes. Travelling the remain- 
ing distance at # of its customary speed, it completed the 
journey in 12 bours, Find the customary speed of the motor- 
bus and the dissance of the place of accident from P, 


(103) Oae bottle contains a liquid, 25°, cf which ig 
strong sulphuric acid, and the rest water. Another bottle 
contains a liquid, 49°/, of which is strong sulphuric acid, and 
‘the rest water. How much of liquid must ba taken from 
each bottle in order to obtain a third mixture containing 3% oz. 
of strong sulphuric acid and 7% oz, of water P 


(104) To find the braadth of a river without crossing it, 
show that the following method may be adapted :—“Observe 
a tree (T) on the opposite bauk, Mark a point (A) just oppo- 
site Ton this bank Walk straighs along the bank as far as 
‘B and continue walking as farasC until BO =TB. Then 
move away from the river along CD {| to TA until D, B, and 
T are found to lie in the sanie st. line. Measure CD. The 
length of CD gives the breadth of the water. 


(105) A skew bridge 770 yds. long makes an angle of 70° 
with the direction of ariver. Find from a diagram drawm 
to scale the breadth of the river, 


(106) Wishing to know the height of a tree, I fix a pole 
‘3% yds long at a distance of 10 yards from the foot of the 
tree. Proceeding 2 yds, farther, I see the top of the pole in & 
line with that of the trse. If my eyeis 1% yds. above the 
ground-level, find the height of the tree. 


(107) Standing 18 ft. from a vertical pole I look at its top 
H. ‘Tne angle between the horizontal line EP through (BE) 
my eye directed in the same side as H and the straight line 
EHH =60°. If my eye (E) bs 5 feet from the ground, find 
‘from a disgram the height of the poles [Tne angle HEP 
above described is called the angle of elevation of the top 
AA above me.]. 

(108) From T, the top of a lighthouse, its keepar looks at 
.a@ ship (S). The Z between the horizontal TH, through T, 
directed in the same side as (S) and the st. line TS = 30° IE 
the ship be 609 fs. from the foot of the lighthouse, find the 
height cf T above the ship. 


[The Z HTS is called the angle of depression of the ship 
-below the observer. | 


330: GENERAL MATHEMATICS, — [CHAP. XXIe- 


(109) Construct a 4 ABC having AB =2em, ZACB=40°° 
and AC + CB= 5'4cm. Construct the above A when AC 
=—OB=lcm. 


(110) Construct a quadrilateral ABCD of any chosen 
dimensions. Bisect the sides at BE. F, G, H. Show that EFGH 
is a || m whosearea = half that of the quadrilateral ABCD.. 
Deduce a method of cutting out any quadrilateral into, pieces 
which may be fitted into a || m. 


11) Ina @ of radius 3'4 cm. mark a point E 1 cm, from 
the centre. Through E draw several chords of the circle. - 
Find by measurement the ares of the rectangle contained by 
the segments of each chord. Compare the areas so obtained. 
What result do you get? 


(112) Tf the are given in Fig 141, page 255 represents &: 
part of a breken bangle, explain how a new bangle of the same 


- gize could be constructed. Find its diameter 


(118) From the formula 
T= 


patio: Fees 

eos-en/ ZA 

eslculate'w’ when T= 10'5, vy = 1687, and d= 6. Also Cal- 
culate 'v’ when T = 6'9,w =50 and d= 5. 


- Does your ignorance of the meaning of the formula hinder- 
you from finding out the values P ° 


(114) Construct a A ABC with the following measure 
ments :—A = 30°; a= 47cm.; b= 7-5 em, Show that there 
are two solutions. Find, by measurement, the two values of 
‘©’ and also of B. 


(115) Given that 1c.cm. of water weighs 1 gram and: 
1c. cm. of sulphuric acid weighs 1°85 grams, find how many 
c. cm. of water should be added to 110 grams of the acid so- 
that 1ccm. of the diluted acid may weigh 1'4 grams on 
the average. 

(116) An elastic rubber string hanging vertically from a. 
fixed point is 10” long in its unstretched position, Whena 
weight of ‘w’ cz. is attached to its end, its length increases: 
toy" and the relation between ‘a’ and ‘y’ is given by the- 
formula 

(y— 10) = 3%. 


Draw a graph showing the relation between ‘w’ and ‘y’ for 
yaryiog values. If the string would break if a weight of 


"MISCELLANEOUS EXAMPLES. 331. 


2 lbs. be attached to it, find frcm the graph the length of the- 
string at the breaking point. 


(117) A yard length of iron pipe weighs 242 lbs. when: 
the diameter of the bore is 4” and the thickness of the metal 
is 1°5". Findthe weight ofa c. ft. of iron, If 1 c. ft. of 


water weighs 623 |bs., find the ratio of the weight of ac. ft.- 


of iron to that of 1c. ft. of water. 


(118) A cyclist can bike ‘»’ miles an hour ix still weather, 


tm’ more miles per hour with a certain wird, ‘nv’ miles. less: 


per hour against a certain wind. In what time could he go- 


@ distance of 20 miles with the wind and return against it P 


(119) Thambu Chetty Street is 1500 yds long, A student 
starts from one end of the street to the opposite end, walks 


at.100 yds. per minute but stops for 10 minutes ,in a bhouse- 


half way up the street. Another student goes from the 


same end of the Sireet and in the same direction but starts 


10 minutes later and rides in s rickshaw moving at 150 yds. 
a minute. Find graphically when and where the latter would: 
overtake the former, 


(120) The gabled ends of 9 granary are 18 ft. wide, the 
height at the ridge of the roof being 15 ft.and that at the 
eaves 10 ft. Ifthe granary is 40 ft. in length, find its: 
capacity 4 
(121) The catalogue price of an article is 40°/, greater’ 
than the real cost of it to the firm. The customer is allowed” 
10°/. discount on the catalogue price. If the firm thereby 


gained Res, 39 by selling a cycle, find the catalogue price of 


the cycle. 


(122) Aand B are two bathing ghats along one bank of & 
_ river, where its course is straight, Fis the foot of a tree in 


the opposite bank. The Zs ABF, BAF are found to be 60° \ 


and 45° respectively. If AB = 200 yds,, find from a dia- 
gram the bresdth of the river. lf the Z of elevation of the 
top of the tree is found to be 20° at B, calculate the height 
of the tree. 


(123) The population of Madras is ‘p’ and its area’ is ‘m”’ 


sq. miles, ‘Triplicane’ has an average ‘g’ inhabitants per 


aquare mile and the remaining portion of Madras has ‘7 


inbabitants per sq. mile. Vind the areas of Triplicane and 


Tae) dig 


of the remaining portion of Madras in terms of ‘m,’‘p, ‘gq 
‘and ‘rr. } 


ids 
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(124) The total area of the surface of the earth = 
193,100,04L sq. miles, of which the ocean surface covers 
141,499,999 sq. miles. If the Pacific Ocean covers 334 of the 
ocean surface of the earth, fiad correct to two sigaificant 
figures what °/, of the total surface of the earth is covered 
by the Pacific Ocean. 


(125). Given that the area of a|| o. se 4:2 sq. inches, its 
altitude = 1'4” and one side = 1'7%. Construct the || m. 
Measure its other sides and Z & 


(126) A man sells all his property for Rs. 5090 and in- 
vests the sale-proceeds in a bank which pays 6°/, interest 
per annum, interest payable yearly. If he draws .Rs. 1200 
at the end of each vear for his expenses, find in what time 
he would be ruined. 


(127) Two rectangular prisms have their lengths in the 
‘watio 2:3, their widths in the ratio 3: 4 and their heights in 
the ratio 3: 2, Compare their cubical contents. 


(128) In two diffsarent maps drawn with different scales, 
@ railway line is represented by a length of 2” in the one and. 
by 5” in the other. A'ssuming that the areas of similar 
figures are as the squares of corresponding sides, calculate 
the area of a Province in the first map when it is represented 
by 5 sq. inches in the second map. 


(129) A milk-seller pays 3i as. per measure for the milk 
he buys and mixes it with water in a ratio 5: 1, He also 
defrauds by usiog, while selling, afalse ollock which is +> 
short ofa true ollock. If he sells the milk at the rate of 
half an anna per ollock, find his gain per cent. in the trans- 


action. 


(130) A merchant reduces the price of an article by 10°/,. 
‘By what per cent. should the no of articles sold increase so 
that there may be arise of 5°/. in the gross receipts. 


(131) Daily Lattend school from my village 3 miles distant 
‘by going ina bandy. Ssarting at 9-10 a.m. I usually go 
there at 9-50 aa. One day I start only at 9-304 m, [no order 
¢o ba in the school percisely at10 a.m., by what °/o must the 
usual speed of the bulls be increased P 


Another day I start so early as 8-45 a.m. By what ef, may 
the asual speed of the balls be slackened so that I may reach 
he school precisely at 10 A.M. 
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(182) Construct a A whose Zs are intheratio 2:3:4- 
and one of whose sides is 83cm, in length, Find the ratio 
between the sides of the A. 


(133) On January Ist of a certain year I lend Rs, 350 toA 
at 8 per cent. per annum simple interest and on March Ist of 
the same year I lend an equal sum to B at 12°/, per annum 
simple interest. Draw grapbs showing the amounts at 
simple interest on each of the loans. I get back the amounts - 
on the day when they are equal, Read from the graphs 
when I should receive the loans P 


_ (184) LI lend Rs. 250 to A and Rs. 500 to B on the same 
day at 9 °/, per annum, Show graphically that the difference 
between the simple interest on chem is always constant. 


(1385) A sum of money amounts at simple interest to- 
Rs, 180 in 8 years and to Rs. 200 in 5 years. Draw 8 graph 
from which may be read of the amounts at the end of any 
no. of years. Also, read from the graph the sum lent, the 
rate per cent, of interest and the interest on the sum at the 
end of 2 years. 


(136) I-borrowed a sum of money from a money-lender, 
At the same time his son-in-law borrowed an equal sum 
from him. Three years hence I had to repay the money 
with 6 °/, comp, int., while his son-in-law repaid it with 6 °/, 
simp. interest. I found 1 was charged Rs, 31 more than he, 
How much was lent to each of us at first P 


(137) A merchant sells firewood at a gain of 1 anna in the 
Re. on the cost price he shows in his accounts, while the price 
marked there is 12°/, more than the actual cost, In weighing 

‘he so arranges that .°, of aton is sold as 1 ton, Find his - 


gain °/o. 
(1388) Show that the area of a A = half the perimeter X 
the radius of the inscribed circle. 


(139) Show that the area of a regular hexagon described 


3R2 
2 


ona side of R’ = x /3 eq.ins. Hence calculate the 


areas of the regular"hexagons whose sides are 10 cm. 2”, 3 ff. 
respectively. Deduce the length of the circum-radius of a 
regular hexagon containing 50 sq. cm. 


(140) s” = the length of aside of a square inscribed in 
a circle of radius 2”, show that the area of the square = 


Py 
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Qr2-aq, ins. Hence calculate the length of the side of a square 
inscribed in a @ of rad. 2/ and the radius of the circuam-@© 
of a square of side 52 cm. 


(141): The following approximate rule ig used for finding 

_-¢he length ‘S’ of a circular arc :—S=1 (8 1—L) where * L’ is 
the length of the chord of half the arc and‘ L’is the length 

_of the chord of the whole arc, Use the above rule to find the 
feng'h of the arc of a miaor segment of acircle waoose base 
= 10" and height = 3". 


(142) The area of a segment of 4 circle smaller than & 
3 
-semi-circle =e + 2 cb where ‘6b’ is the height of the seg- 


ment and ‘o’ is the length of its chord. Find the area of & 
minor segment of a circle whose height = 2 cm, and base 
='cm, Also, find the length of the chord of a minor 
segment of a © when its area = 5 sq. Cm. and its height = 


4 of its chord. 
(143) If‘ A,’ ‘a’ be the areas of the ends of the frustum of 


‘a cone and ' 8’ its vertical height, its volume = 2 (A+a+ 


Aa). Hence find the capacity of & bucket whose circular 
ends are | ft, and 8" in internal diameter and vertical height 
= 11", Also calculate the weight of water it could hold 
‘when 1 c. ft, of water weighs 1000 oz. 


(144) In building a hostel 30 men and 15 women are 
employed at Rs. 15 per day. Hach mau is paid 2 as. more 
per day than each woman. [ind the daily wages of a man 
and of s woman respectively. 


(145) An sroplane ascends from Fort St. George and 
goes to St, ‘Taomas Mount 8 miles away. The flash of a gun 
Gred from the Fort is noticed in the zwroplane and the report 
is heard 40 seconds later when the wroplane is vertically 
above St. Thomas Mount, Calculate the velocity of sound in 
feet per second. 


(146) The amount collected for celebrating s school-day 
is Re, 100. In the previous year, the expenditure for the 
celebration was as follows:—(1) Refreshments Rs, 30-12 as. 
(2) Music Rs, 10-4as,. (3) Magic performances Rs, 15-8 as. 

44) Flowers, fruits, &c,, Rs. 20. (5) Lighting charges 
. Bs 9-8 as, and (6) Miscellaneous Rs, tl-4as. If this year’s 
-eollection is to be spent upon each item of expenditure in 
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‘the same proportion, how much should be spent under 
-each item ? : 


(147) Construct a quadrilateral with one side = 5 cm, 
and with the diagonals 6cm, and 8 cm, in length at rt. Zs 
to each other. Show how the quadrilateral may bs cut 
into pieces which may be fitted into a rectangle. 


(148) Construct a rhombus whose area is equal to 5'1 sqe 
‘Ins, and one diagonal = 3'4”, Measure its 7s and sides, | 


(149) Explain how the following construction would give 
lengths equal to ‘01’ to 09”. Draw an ZBAC=80° Make 
AB ='I" and set off equal lengths AD, DH, EF, FG, GH, 
HK, KL, LM, MN, NO along AC. Join BO and draw || s 
to AB through D, E, F, G, H, K, L, M,N, O, and termi- 
nated by BO. The parts of these |js lying between AO 
aod BO give the required lengths. [Refer to the diagonal 
scale in a rectangular protractor. ] 


(150) In Form VI of a High School 10 pupils have taken 
ap Group C Mathematics. Daring the short term the 
percentage of marks scored by them is as follows:—2 pupils 
-90°/, each, 2 pupils 70°/, each and 4 pupils 60°/9 each. The 
rest got an equal percéntage of marks and the class average 
was 63 per cents Find tue percentage of marks scored by. 
ithe last two boys. . 


(151) Ina pentagon like ABPQT in fig. 142, pages 256, a 
point D is taken in AB produced such that BD = AB, 
DE is drawn || to BP to meet AP produced in E. EG is 
drawn || to PQ to meet AQ producedinG. GLis drawn 
{| to QT to meet AT produced in L. Compare the lengths 
of the sides of the pentagon ADEGI with those of the 
corresponding side of ABPQT. Also compare the areas 
petween the two pentagons. [Note that AABP: AADE= 
LNADH : AABC in fig 85, pags 1387 = 1: 4] 


Hence deduce a method by which pentagons may be con. 
structed whose sides will be half, one-third of, thrice and 
‘five times the corresponding sides of the pentagon ABPQT. 


(152) Draw »® pentagon of exactly the same siza as 
ABPQT in fig. 143, page 256. What measurements will you 
teke? Marka point M within it and join it to the vertices 
-of the pentagon. Marka rpoint Nin MA so that MA: AN 
=2:3, Through N, draw ND || to AB to meet MB at b. 
Draw DF |} to BP to meet MP at F., FG || to PQ te 
meet MQ at G, GK || to QT to meet MT at K and join 
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KN.’ Show that the pentagon ABPQT is thus developed 
with its lines in the scale 8:2, as ‘ 


(153) Draw the polygons in figures 89, 90, 92 in page 18% 
with their lines in the scale 3, 3. 5, 8, 

(154) In an army consisting of the French, Britons and 
Belgians, the number of Frenchmen: that of the Belgians 
== :k and the number of Britons: that of the French = 
q:t. When ‘%’ more Britons joined the army, the total 
strength of the Britons was ‘r " °1, of the whole army- 
What was the original strength of the army P Verify your 
result when p = 50, k= 41,qgq=2,t=10;0= 606,800 and 
, = 

(155) Show that the common solution of aw + by + c=0° 
and le + my + p = 0, is given by 

Fe 7] 1 
bo— cm cl—ap am—bl" 

Hence solve(i) 4a +2y+3 =0; 

Bet é6y +4 =0. 

(ii) 88 —2y +5 =0; 

4y — 3a — 20 = 0. 

and (iii) 580—7y—5 =0; 

8 ‘ 8a — 2y—14=0. 

(156) A boy was asked to find the L. C, M: of 9225, 15170: 
and another number. He took down 925 instead of 9225 and 
found out the lL. OC. M.corect. Find the least value of the 
third number. Also assign 3 more values to it, 

(157) 


RT 
No. of letters, 


Average No, of * 


District“ Pepe eer afies fo] per head of the Po 
‘A year, | pniation in the year. 
Coimbatore ves | 31°74 x 10° 15 . 
Trichinopoly ...|. 26°45 x 10° 25 
Tanjore Pm 58'667 xX 10° 35 


Find the average number of letters, &c., delivered per head: 
of the population in all the three districts put together. 
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(158) The following table:is said to give the average cost, 

receipts and expenditure per mile of railway in three differ- 
ent countries :-— 

Expenditure, 


| Cost. Receipts. 


United Kingdom 


cf £43,600 © | £3,680 | £1,910 
India cae | | 


£9,500 | £1,050 


United States 


£900 


£12,500 | £1,290 


Calculate the yearly rate °/> of net profit from each Railway 
and find which of them is the most profitable one, 


(169) Construct a AABC in which the base BC = 2'5 em., 
the median AD corresponding to BC =4cm, and ZABC 
= 60°. [The use of the protractor is not allowed. } 


(160) The distance around a circular tank-bund is 
2000 yards. A person starts from a place in the bund and 
bikes round and round along the tank-bund at 6 miles an 
hour. An overseer starts from the same place ard walks 
once round the tank in the same direction at 3 miles an hour. 
Find grapbically how often, when and where the former will 
overtake the latter, 


4161) Ina 200 yds. race, A gives B a start of 20 yds. and 
gives 'C’ a start of 40 yds. If A beats B by 10 seconds and 
C by 5 seconds, find graphically the relative position of the 
runners when A reaches the winning post a minute after 
starting, Supposing the rates of running to be uniform, 
find from the graph the speed of each in yds, per minute. 


(162) The outer edges of the parapet wall of a-well form 
a regular bexagon of side 4 ft., while the inner edge is circu- 
lar with a diameter 5 ft. Ifthe well is 26 ft. deep, find the ~ 
quantity of masonry work used for its walls. 


(163) By joining the diagonals of a regular pentagon of — . 


side 5°2 cm., sbow that another regular pentagon is formed 
inside it. Compare the areas of the two pentagons. 


G,M.—22 
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(164) It is known that, if sound travels at ‘uv’ feet per 
second when the temperature of the atmosphere is ‘0 ¢ 
Fabrenbeit, ‘v’ and ‘t’ are connected by the equation 
vy =m (t — 32) + ¢ where‘ m > and ‘oc’ are constants. If the 
velocity of sound be 1126 ft. per second in 60° F, and 1114 ft. 
per second in 50° F., fiod from a graph or otherwise the 
values of the constants ‘m’ and * or 


(165). A metal nut for an engine has to be 25" long 
whose cross-section is a regular hexagon of edge 3” with aa 
inner circular bore of diameter 3:5. Find the volume of . 
metal used for its construction, allowing 1i¢.io. for the 
thread of the screw. Also, find its weight assuming that 
1 0. in, of the metal weighs °26 bb. 


(166) A hexagonal table each side of which is 2°8 ft. bas 
its central portion covered with a circular marble cloth of 
radius 2°1 fc. Find the area uncovered, If a circalar marble 
cloth is big enough to be just within the table and touch its 
edges, what area could it cover P If it just covers the whole 
ck Ata how much of it will lie over the edges of the 
table 


(167) With the same total perimeter 12 ins., draw & 
square, a regular pentagon, hexagon, octagon, and dodecagon. 


Show that as the number of sides increases the area increases. 


{Hence with a given length of string the greatest area will be 
surrounded by it when tt ie in the form of a © |. 


(168) A square floor is paved with two kinds of marble. 
The centre is a big square of white marble slabs costing 
Re. 1-8 as. per sq- fc. and the rest of the floor is paved with 
figured slabs at Re. 1-4 as. per 8q. ft. Ifthe cost of paving 
the centre of white marble be Rs. 121-8 as. and that of pav- 
ing xe figured border be Rs. 398-12 as., find the width of 

e latter. 


(169) i had to go from Sto Ma distance of 10 miles to 
catch a ‘train leaving M at 10-45 a.m. T left S at 8-30 a.m. and 
travelled in a jutka going at 7 miles an bour, Half ao hour 
hence I found that I lefc my money bag at § and hence 
returned to S in the same jutka at the same rate. It took 
me 10 minutes to secure the puree and I at once rode to the 
station M on a cycle. If IL biked at @ uniform rate aod 


reached the station § minutes before time, fiad from @ graph 
my rate of cycling. 
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(170) Assuming that for all values of ‘s’ the value of 
(1 + #) P= 1+ Pe(approximately), when ‘@’ is very small 
compared with ‘1,’ find the approximate values of (1'000)5; 
; Fev ENT Bee 1 fs $ 2/ 
VS Toul ; tank: (9999)? and 2/:999, 

(171) P, Q are two consecutive furlong stones in a straight 
road leading toatower T. A person in the tower observes & 
bandy proceeding towards the tower and uotes the /s of 

_ depression to be 30° and 35° when the bandy is at P and Q 
‘respectively, Find the vertical height of the tower from a 
-diagram drawn to scale, 


(172) If @ = 005 and y = '003, calculate the error per 


-cent, in assuming thats + * = 1+ #—y, and (1 + #) (1+ y) 


aH 1l+aot+y. 

(173) Two globes are made representing the earth but 
‘with different diameters 10” and 12” respectively. Assuming 
that the surface areas of spheres are as the squares of their 
‘radii, calculate by what area a country would be represented 
-on the smaller globe if it is represented by 12 sq. inches on 
_ the larger one, . 


(174) Show with reasons which of the following state- 
“ments are obviously wrong :— 


(a) 4/0'38716 = '2104, 

(6) ‘The area of an equil, A of side 5 ft. = 10°825 aq, ft. 
(c) The area of a © of diameter 6°6” = 80°8 sq, inches. 
(d) 425°5 x 400°4 = 160,000. 

(e) The area in acres of a trapezium, the parallel sides of 


which are 62°87 cbains and 38'94 chains with the distance 
between them 12°65 chains = °1665 acres, 


_(f) The total cost in Indian money of 25 copies of Potter's 
Geometry. at 3e..64, (net) per copy and of 17 copies of Hast- 
-wood’s Arithmetic at 4s,6d. a copy = Rs. (110 at 9 as, per 
ordinary shilling and at 12 as. per shilling (net). 


(175) A bankrupt’s assets are really 25°/., more than what 
the shows them to be. He owes A twice as much as he owes 
‘B and owes C twice as much as he owes A. If his nominal 
assets allowed him to pay a dividend of only 10 as, per rupee 
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of bis debts and if after such payment he really bad a balance 
of Rs. 5250, find how much he owed A, B and © respectively. 


(176) B,C and D have respectively borrowed Rs, 2500, 
Bs. 5500, and Rs. 2C00 from A. Tf B, Cand D become, bank- 
rupts all on a sudden such that B pays A at the rate of 8 as. 
in the Re., C at the rate of 10 as. in the Re. and D. 12 as. in 
ie Re., find how much per Re. A realises for the money he 
ent. 


(177) At each stroke, an sir-pump exhausts from & bell-jar 
‘gm’ /, of the air which it contained at the beginning of the 
stroke. If at the end of 12 and 14 strokes the quantity of aix 
in the bell-j’r was reduced to y; and ;; of the original 
quantity, find the rate at which the air is being exhausted. 


(178) A_ party of pilgrims set out for a temple 4 miles 
distant and walked at the rate of 2 miles per hour, After 
going 1 mile, one of them bas to return to the starting place 
to fetch a money bag. At what rate must he now walk so as 
to reach the temple along with the rest? Verify your result 
graphically. - 


(179) Before a certain war, biscuits cost 3 as. per lb. to 
manufacture and were sold in packets at 5 as. per packet.. 
During the war the cost of manufacture rose by 25 °/, and 
the packets were sold at 6 as. per packet and each packet 
contained only 7 6z, instead of 5a lb. as before. Find the 
percentage of profit to the manufacturer both before and 
during the war. 


(180) A certain train is2 brs, late when it performs & 
journey at an average speed of 18 miles per hour and is 22. 
hrs. late when it travels at 6 miles an hour, Find the length 
of the journey. 


- (181) Periapet is roughly in the form of e quadrilateral 
ABCD. From A to B it is 10 chains south-west, the 
ZABC = 95°, BC = 2 chains, AD = 6 chains and CD = 12 
- chs. Draw a plan of Periapet to any convenient scale and in 
it mark the position of the Bazaar Road which passes through 
the middle of CD and meets AB 1 chain from A. Find from: 
the plan the length of the road and the area of Periapet. 


(182) My milkman who generally gives unadulterated 
milk bad to serve one morning an additional customer half a 
measure of milk, His cow a8 usual gave him only 3 measures 
that morning. So he added enough of water to suit the 
demand, That morning he charged bis customers at the 
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aame rate as on other days, viz, at 34 measures & rupee. 
ind his special gain that morning. If he did not charge 
€or the water he added, how much should he demand per 
measure from his customers that morning P . 


(183) According to the valuation by an assistant examiner 
the highest mark scored in a subject was 35 and the lowest 
40, Toe chief-examiner altered the marks so that the highest 
mark was 45 and the lowest 5. If he did this according to a 
linear law, draw a graph from which could be read the marks 
given to the same candidates by both the examiners. Read 
‘from the graph the marks awarded to a candidate who scored 
32 before the alteration. Check your result otherwise, 


(184) The population of & town was 24875 in 1901 and 
35666 in 1911, Find the percentage of increase in the popula- 
tion during the period of 10 years. If the rate of change in 
the population was uniform, find the population in 188], 


(185) A’s movable property: B’s=3:4, Hach gets 
Rs. 20000 in addition. Then A’s movable property : B’s = 
13: 16. How much was A’s movable property worth at first ? 


(186) The expression P (m? + y? + 2*) + Q (wy + wz +ys) 
= 30 when ¢ = y = 2 = 1, and = 35, when # = 2, y=1, an 
@=0. Find the numbers represented by P and Q, 


(187) Ion anS.S, L, CO, public examination ‘a’ candidates 
appeared for Hlementary Mathematics in the Presidency. 
The Presidency average in the subject was ‘n’ per cent. 
*m’ of the candidates that appeared had taken up Algebra 
and Geometry or Practical Mathematics as their special 
subject and they scored on the average ‘y’ per cent. in 
‘Hlementary Mathematics. Calculate the average marks 
scored by the candidates who did not specialise in Mathe- 
matics. If the latter average bo 24 °/o, m = 30, & = 6300, 
and y = 66, find what per cent. of the total number of candi- 
_dates had specialised in Mathematics. 


(188) A boy’s register-number in an examination is 
remembered as follows:—The middle digit is ‘o,’ the digit 
* y’ occars on either side of ‘0’ and the digit ‘#’ occurs on 
the extreme right and left, The namber formed by the 
¢wo digits in the extreme left is § times the number formed 
“py the two extreme digits in the right. Find the register 


gumbar of the boy, ife=—y +1. 
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(189) ‘The sum required to pay & dividend of 10°/, on the 
capital of a company was Rs. 40,000 at the end of the 12th 
year of itsexistence. If the capital employed each year was: 
20 °/, greater than that during the previous year, calculate 
the capital employed by the company during the 8th and 10th. 
year of its existence. 


(190) A circular well has a @¢° of 41'S ft. when measured 
outside the parapet wal], Its inner diameter is 10°5 ft, Find 
the area on which the wall rests. 


(191) Compare the cost cf fencing a circular plot of land... 
diameter 1 chain, with that of fencing another plot, diameter 


80 ft. 


If both the plots yield at the same rate per acre, compare 
the total produce of the first plot with that of the second. 


(192) A rectargular ball 46 ft. long, 25 ft. wide and 24 ft. 
high is divided into four equal rooms by cross-wise walls, . 
1 ft. 6ins. thick. Find the cubical contents of each hall. 


If a new floor ] ft. 6 ine. thick be put in between the old 
floor and the ceilirg and thus the hall be divided into 8 equal 
rooms, find the cubical contents of each room, 


Find a genersl expression for the above results taking 0’ to 
be the length, b’ to be the breadth, h’ to be the height and ti” 
to be the thickness of the cross-wise walls as well as of the 
new floor. 


(193) A circular sheet of water whose diameter is ‘@’ ft, 
ig surrounded by a path ‘y’ ft. wide. If the area of the 
path be 3 of that of the water surface, find the relation 
between ‘w’ and ‘y.’ 

(194) The gross income of a certain person was Rs, 4 
more in 1901 than in 1900, but as be paid income-tax at the 
rate of 4 pies in the Re. in 1900 and at 5 pies in the Re, in 
1961 his net income in the later year was Rs, 63 less than 
that in the first year. Find bis gross income each year. 


(195) A cyclist starts ona 16-mile journey; but after an 
hour, his bicycle broke down and he bad to walk the rest of 
his journey which he did in 14} hours after the accident. 
Had the accident happened 12 minutes earlier he would have 
reached his destination 40 minutes earlier. Find his rates 
of cycling and walking. 


(196) The price of a box of mathematical instruments is 
12 as. more at one firm than at another. By buying at the 
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former firm a tradesman finds that with Rs, 10) he could get 
only ths of the number of boxes that he could at the latter 
for the same amount. Find the price of a box in each firm, 


(197) A owes B Rs, 2,000 and owes C Rs, 3,000. His. 
assets amount to Ra, 3,625, out of which he pays B at the 
rate of 1488. inthe Re. What rate of dividend could C be 


paid P 


(198) I borrowed a sum of money at ‘1’ °/, simple 


interest and forthwith invested it in buying house sites in a 
town. The price of the sites rose each year by ‘7’ °/, of 
what it was in the year before.. I found that if I should sell 
the sites and clear my debts at the end of the 2nd year 
I could gain Rs. 1,000; or if I sbould do so at the end of the 
third year, I could gain Rs. 3,100, Calculate the sum I bor- 
rowed and the raté of interest I paid. 


(199) A railway train, after travelling for 3hbrs, meets 
with an accident which delays it one hour; after this it 
proceeds at 4 of its former rate and arrives at the terminus 
92 hours behind time. Had the sccident happened 50 miles: 
farther on, the train would have arrived half an hour earlier. 
Find the length of the line and the original speed of the train. 


(200) The expenses of a hostel are partly constant and 
partly dependent on the number of boarders. The total 
expenses in a month when there were 54 boarders amounted 
to Bs. 599 and in another month when there were 48 boarders 
to Rs. 638. Find, graphically or otherwise, the expenses for 
a month when there were 50 boarders, 


(201) A mirasdar’s income was as follows in one year :— ; 


Rs, 

From rice-fields ....... 100,000 
» gardens... ..» 865,000 
» trade heen see ¢ 40,000 

» other sources... 5,000 


Next year, for want of a timely rain, the income from 
gardens decreased by 85 °/, that from rice-fields by 40 los 
that from trade increased and the income from the other 
sources fell by 15 C/o. If the total fall in income was. only 
963 °Jo, by what °/, did the income from trade increase P 


(202) Ina palace kitchen ' «’ viss of genuine ghee was 
supplied for the preparation of sweets to the royal family. 
A cook came in, melted the ghee and took away ‘y PhS, Of 
the ghee, replacing it by cocoanut ‘oil, Another ccok 
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next came in, took away ‘y’°/o of the mixture and replaced 
it by oil. If one more cook did likewise before the sweets 
were prepared, find the ratio of genuine ghee to oil in the 
adulterated ghee used in the preparation. 


(203) A carpenter is given a fragment of a wheel which 
is in the form of a circular arc whose height = 10” and span 
= 9' 6", Explain how be may find the radius of the wheel 
he has to make. © 


(204) A kite is in the form of an isos. A with equal sides 
of length, 1'2”inclined at 30° with a semi-circular end bulging 
out of its base. Draw a plan of the kite and find its area. 


(205) An agent to a minor’s estate writes false accouats 
by entering every item of income received by 10 °/, less 
and every item of expenditure by 10 °/> more. During 
a certain year the actual expenditure in the-estate was 30 °/, 


ofits real income. If the income according to the accounts 


- 


was Rs. 18,000, find how much the agent has embezzled. 
Calculate the actual estate income and expenditure. What 
°/, of the actual income was embezzled by the agent and 
what °/, of it are the estate savings for the year. 


(206) A farmer bought a cart-load of hay containing 80 
bundles, distributed it into 100 bundles and sold each of 
them at 4 °/, more than what he paid for a bundle of the 
kind that he bought. Find his gain °/,. If thereby he 
gained Rs, 6, find how much he paid for the cart-load of hay. 


(207) A merchant states his profits as a percentage on his 
cost price and another states it a percentage on his sale price. 
A stove costs each of them Rs, 10. For how much should 
each of them sell it-in order that he msy Say that he gained 
25 °/, profit P 


(208) Two thieves P and Q steal some jewels and hide 
them under-ground in a spot which is at a distance of 100 
footsteps of P’s from a mango tree and 250 footsteps of Q’s 
from a cliff, Some time hence they come back to the spot, 
but see no trace of the tree. If they know that the cliff is 
N.N.E. of the tree at a distance of 159 foot-steps of P’s 
from it, draw a plan showing how they may discover the 
treasure. 


(209) A school-boy records that the ends of the dividers 
he was using were 7// apart when the Z between the arms 
was 185°. Find the length of each arm. What would be the 
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distance between the ends when the arms are inclined at 
“45°, 90°, and 60° resnectively ? 


(210). Mark four points A, B,C, D 80 as to lie on the Oce 
ofa circls a0 that CD =2 cm,,D B =4 cm. Z ACD = 45° 
and {CAD = 110°. Draw the qaadrilateral ABCD and find 
its ovher sides, and Z38. 


(211) Wellington Cinema showed its exhibitions on the 
2)3h Dseambar 1918. Tae rates of the tickets for admission 
rere in the ratio 8: 4: 2: i and the amounts collected were in 
the ratio 4:9:8:6, Le the tota: collection .be Rs, 1350, find 
an expression for the number that attended the exhibition. IE 
éhe total namber that took the last class ticket be 1200, find 
¢he no. that attended the show. 


(212) When the export duty on an article wasincreased by 
< w J,, the export decreased by ‘y’ °/o. Find the percentage 
of decrease in the revenue from the export duty on the arti- 
ale. Give the numerical result when « = 10 and y = 20. 


(213) Masars, P. Ocr & Sons advertised to sell three kinds 
of rolled gold watch-chaias. Tae Company allowed 10°%a 
discount for cash, Tue prices advertised were in the ratio 
4.8:-7. A merchant ordered for 120 chains consisting of the 
Ist, Zad and 3rd kinds in the ratio 3: 4: 5. Toe first sort he 
gold atan advance of 10°/, and the third sort st an advance 
of 15°/. over the nominal value. Tae second sort he sold at 
the fic2-valus. If his profits amounted to Rs. 1734, fiad the 
catalogue price of each sort. 


(214) Arustic wanted to catch a train and walked at 3- 
miles per hour. An hour after he left his village he was in- 
4 or med thas tha station was 4 miles away and that he should 
eateh the train wishin ao hour and a half. He ran back to. 
his villags at 5} miles aa hour to take his purse and returned 
in a jatks, Was should ba the minimam. speed of the jutka 
in order that be may catch che train? Verify your result 

graphically. : | 

(215) Lf analloy b> mide of ‘g’ geams of gold and of ‘y’ 
geams of silver 89 that the mirture weighs 15 grams per 
<. em., comoare the ratio by volams bstween the’ gold and the 
ailvar mixed, assuming that the specific gravity of gold 19 
and that’of silver is 10°5, 


(216) Standing 18 feet from our school building 1 find the 
angle of elevation of its top to ba 69°. If my eye is 5 ftn 
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from the ground level, find the height of the building above: 
ground level, ‘ 


(217) The speeds with which two cyclists could ride 
against a certain wind are as 2:3 and their corresponding 
speeds against the wind are as 8:9, Find the ratio of their 
speeds in still weather, other circumstances not being teken 
intoaccount. = 


(218) A boy cuts out from a sheet of card-board a 60° and: 
a 45° set square with the longest. edge of each = 6". Find | 
how many sq. ins, of card-board there are in each of the set 
squares. 


(219) A street hawker has two kinds of dameged silk 
which cost him Re. 1 and Rs. 2 per yard respectively. He 
sells four yards cf the first kind for every three yards of the 
latter but the sale price per yard of the first kind: that of the 
second kind = 2:3. If he gsins 273 °/. on the whole, find 
the sale price per yard of each kind of silk. ; 


(220) A merchant buys mangoes wholesale at Rs 28 per 
thousand. He bas also to pay Rs. 2 per thousand for railway 
apd other charges. If 10°/o of the mangoes are damaged in 
transit and are bence unsaslesble, find at what price he must 
sell the rest so as to gain 73°/. on bis outlay. 


(221) A number of hexagonal pencils 20 cm. long with 
each edge 5 cm. are cut out of a block of wood 60cm. x 10 
em. X 56cm. Find the number of pencils that can be made. 
Show by drawing 8 net work of the bases of the pencils that 

‘there is a very little wastage of material in making a large 
number cf such pencils. 


(222) 1 have agsquare plot of land in a Municipal street. 
The Municipality opens two Ianes within it along two adja- 
cent sides. The lanes are of a uniform width of 5 yds, and 
cover 675 eq. yds, of ground. Find the area of the plot left. 


(223) A proposed railway runs right through a rectangu- 
lar garden cutting the longer sides atan Z of 60° and tskiog 
up 22 acres or 2 of its entire area, lf the sides of the 
garden sre in the ratio of 6 to §, find the breadth of the pro- 
posed railway. 


(224) The §. I. R. line hasa circular curve along the slope 
ot the Thenmalai Hills. A, B,C are three consecutive level 
crossings along the curve, the distance being 4 furlongs along 
the line from A. to B, 2 furlongs from Bto C, Ifa planter’s 


’ 
MISCELLANEOUS EXAMPLES. 347 


bungalow is equidistant from the three crossings, fix its posie 
tion in a diagram drawn to scale. 


(225) A paper-weight is in tbe form of a solid cone of 
base 6"in diameter and slant height". Ifac.in, of the 
material weighs 0'3 lb,, find its weight and surface area. 


(226) The increase in the number of malesin a district 
was 1£°/, one vear and the corresponding increase in the now. 
of females 20°/.. If there was s total increase of 15'°5°/. iD: 
the population, find the ratio between the no, of males 
and females in the district at the beginning and at the end 
of the year. 


(227) Find the values. of the following, using short. 
methods :— - 


(i) (153—43) x (53 + 25) ) (53 — 24) 
"ETN (5 — 1) + 1) 
(ii) The value of » when 
00157 x *00732 = @ x -0183. 
Gis) 7°75 X& (6°34)9 — 6°25 x 7°75 
4°65 x 614 + 4°65 & 3°86. 
* 1 ie 1 1 
. (i +; ag ebeh Ta i) (1 42) (1 ome 
iv ‘ 
| DR ET ola je meash £4 | 
(++ 75) 


(228) If ina A ABC, D be the middle point of BC and 
AD =™, it is known that the lengths of the sides a, & 


a 
and care connected by the relation 2m? + a = b2 + c%, 


Using the above formule, construct a triangle in which 
b = 8",c = 4" ard m = 3'0", 


(229) A road rises 1 in 10 for the first 10 miles, 1 in 20 for 
the next 2 miles and lin 5 for the next 15 miles, If it is to- 
be lowered in level so as to have.a gradient of only 1 in 20 all 
through, find the quantity of earth contained in the cutting 
to be made. [Assume that ‘1’ in‘10’ medns a rise of 1 ft. 
vertica) for 10 ft. measured along the road. | 


(230) During the Third Mysore War a sepoy buried his: 
treasure in four different places in his garden. He left a 
parchment stating that they ley in a circle in four straight. 
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paths drawn from a well in the directions North, South, East 
and West, that his father’s tombstone was South-West of 


_one of the places and that two of the rest were equidistant 


from the well and the tombstone, If he was suddenly killed 
in battle, explain*how his son may discover each treasure 
with the parchment left, 


~ (231) The distance to which we could see from hill-tops is 


_given by the formula d = 0°511 ./h where ‘d’ = the distance 
in miles and ‘h’ = the height in feet of the hill, Calculate the 


height of a hill if from its top we are able to see just as far 
as a tank 10 miles away. 


If the height of a rock-fort is 700 ft., fiad the maximum 


- distance that we could ordinarily see from its top. 


(232) If the speed of water in a river is ‘6’ yards 
per second at the bottom and ‘s’ yards per second at 
the surface, 'b’ and ‘s’ are connected by the formula 

= (s — +/s) — (1/3 — 1). Find ‘b’ when s = 20, 30 and 59§ 
respectively. . 


(233) A train leaves (M) at 19-15 and reaches (S), 5 miles 
away at 19-33 without stopping at any of the intermediate 
stations. Another train leaves (S) towards (M) at 18-46, 
reaches (H) one mile away; at 18 49, reaches (K) one mile 


further away at 19-2, reaches (C) ons mile farther away at - 


19-10 and M, two miles away at 19-22. Fiad from a graph 
when and where the trains pass each other. 


i 23 (234) Daily I attend school one mile away from my house 
“by walking ‘the distance in 20 minutes. At a certain spot 


fused to meet the postal runner running in the opposite 
direction at 4 miles an hour. One day I was late and I hence 
met the ruoner a furlong nearer my house. If I walked as 


usual, find graphically by how many minutes I would reach 


the school late on that day. [Choose the usual meeting spot 
and time as the co-ordinates of the origin. ] 


(235) Use the formula 


_. 9000 25 
gate pe: WB 9) 


to find the value of C when P = 12,000 and D = 50. 


(236) 1500 coolies are employed to construct a railway 


‘line within a year, When 5 months passed, half the work 
~qwas finished but the monsoon commenced very severely and 
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for one month the work was stopped because of its severity. - 
If the monsoon washed away + of the lines constructed, 
calculate how many more coolies should be employed so that 
the line may be constructed before the close of the year. 
[Assume that other conditions are unaltered. | | 


(237) If point P be marked at a distance of ‘e ’ inches 
from the. centre of a circle of radius ‘7’ inches, find an 
‘expression for the length of the tangent to the circle drawn 
from P, 


If secants be drawn from P to cut the Oce at Q and R,. 
find the areas of the rectangles contained by segments of the © 
type PQ, PR whenw = 2°3 andr = 1’. 


(2381 Walking along a straight road I turn to the left at 
a place A along a straight foot-path and reach a fountain F - 
250 yards away. I then walk in a direction | to AF 
and reach the original road 400 yds. from A. Find from a 
diagram bow far the fountain is from the road. 


(239) Ice is manufactured at 4 pies a pound and sold for 
7 pies a pound in the factory and at 10 pies pound in the 
branch shops. If 55 °/, of the quantity manovfactured be 
kept in the factory and the rest sent to the branch shops and 
if the quantities lost in melting be 5°/o in the factory and 
10% in the branch shops, find the percentage of profit to 
the manufacturing firm. 


(240) A farmer bas a rectangular garden containing 2 - 
acres in ares. Hedigsinita circular well of diameter 15? — 
and depth 20! and the soil removed is spread uniformly over * 
the garden. Find by how much the level of the garden would 
be raised, Assume that the soil increases in volume by abe. 
when dug out. | ei 


(241) A railway station (S) is due Hast of a village P and 
due West of another village R with the railway line running 
from North to South, A train moving at 20 miles an hour 
is observed North-East of P at 6-20 and South-West of Q at 
6-40. Find the distance of each village from the station if 
the train did not stop but passed by it at 6-28. Also find at - 
what times the train would be in places where the line join- 
ing the villages subtends rt. 2s at them. 


(242) A raw compounder was directed to prepare a mix. 
ture of three ingredients in the ratioa:b:¢ by weight. He 
mixed them by mistake in the ratio a: b : ¢ by volume, If the 
gpecific gravities of the substances were in the ratio 1:2: 3, . 


we 
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compare the weights of equal volumes of the mixture he 
hed to prepare and of wha} he actually prepared. Also, cal- 
gulate the volume of each ingredient that he should add to 
100 grams of his mixture in order that he may get the mix- 
ture be was directed to prepare, takinga:b:c = 2:3: 5. 


(242). Our town is situated on the left bank of a river 
which flows North-Hast and is half a mile from it, ts tribu- 
tary which flows due North empties itself 1 mile away from: 

our town. An anicut is built across the river one mile 
further away. Mark in a figure the position of a lake fed by 
the river which is equidistant from our town, the anicut and 
the point of confluence of the tributary with the meain-river. 
Calculate how far apart they are from each other, If a temple 
is equidistant from the river and its tributary and is due 
South-East of our town, find how far it is from our town, the 
breadth of the river being 3 furlongs, 


- (244) Construct a rhombus and a set of |/™S. with the 
diagonals 2'4" and 3'5”. Show that the area of the rhombus is 
greater than any of the other parallelograms. 


(245) I have a rectaneular garden ABCD in which AB= 
150 ft. and AD = 80 ft. Two survey stones K, F have to be 
~placed in AB, CD so that EB = 40 ft. and EBCOF = } of the 
garden, Explain how this may be done, 


(246) How much °/, above cost must a tradesman mark 
his goods so that he may allow 10°/,) discount and still gain 
~ 10°/, ot his outlay? What will be the marked price of a 
‘watch which cost the tradesman Rs. 90P What sum of 
‘money will he gain in selling it? 


(247) 'T, Sand P are three villages along a road, S being 
at the 10th mile-stone from T and P at the 17th mile-stone. 
“Two gentlemen engage a spring-cart for Rs, 2-8 as. to travel 
from T to P. They take in three more travellers from T to S, 
If the fare is to be distributed in proportion to the distance 
travelled, how much should each passenger pay P 


(248) .Two solid cones are such that in one the slant 
height = the diameter of the base and in the other the verti- 
cal beight = the radius of the base. If, when the bases are 
placed over a rectangle, 1’ by 8”, the circular rims pass 
through its angular points, calculate the total surface area 
-and volume of each cone, 
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(249) Find the weight of iron required to make 10,000 
iron nuts each of which is ‘4” thick and has a cross-section 
9" square with an inner circle of diametr ‘35" cut out. 
‘TSpecifie gravity of iron = 7°6.] ’ 


(250) The basins of the Nile and the Mississippi are each 
1:3 million square miles in area. The average daily rainfall 
is about ‘Ol ft. in the Nile basin and °008 ft, in the Mississippi 
basins The Nile discharges on the average 10,000 million 
_c, ft, of water per day into the sea and the Mississippi 50,000 
million c. ft. of water, Waat fraction of the rain which 
falls in each basin is discharged into the sea? 


(251). A rectangular granite block 1! thick 1" wide and 
12" long is worked into a cyliadrical pillar of diameter 10°5" 
and length 11'5”, Compare the weights of the original block 
-and of the cylindrical pillar, ° : 


(252) A manufacturing town with a population of 40,000 
has to be supplied with water at 25 gallons per inhabitant 
per day. If water flowing (full bore) as £ miles an hour 
along a cylindrical pipe for 6 hours is su ficient for the town 
for each day, calculate the diameter of the pipe, [lc ft. 
= 63 gallons. | 


(253) The world’s production of sugar has been 15,994,71LL 
tons in 1913; 15,451,504 tons in 1917 and 16,440,664 tons in 
1916. Cuba alone produced 3,359,000 tons in 1918; 
3,023,720 tons in 1917 and 3,007,915 tons in 1916, Express 
asa percentage Oub.’s sare in the total sugar output of 
the world for each year. (Answer to the nearest unit.) Also, 
and in what year the percentage was the greatest. , 
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CHAPTER XXII. 
DISCOUNT AND EXCHANGE. 
90. DISCOUNT. 


- The word discount means deduction made. This- 
deduction is made in two ways, v7z., (1) without any 
reference to the element of time and (2) with due 
reference to time also. 


The first kind of problems arises when a tradesman 
allows a customer, who pays cash, a reduction of 107%. 
(say) from his bill or account. This reduction is made 
with a view to promote business or to encourage cash 
payment, Such reduction is knownas trade discount, - 
and is calculated just like simple interest with the 
difference that the element of time does not enter in 
our calculation. 


_ Thus a customer buying goods to the value of 
Rs, 1000 from a merchant whose principle is to allow 
his cash customers 10°/, discount off his bill, would be 
allowed to deduct from his bill a sum of 4%. of 
Rs. 1000 or Rs. 100 and he would therefore pay in 
cash Rs. gov only. This deduction of Rs. too from 
the face-value of the bill is the discount allowed for 
cash payment. Care should be taken to remember 
that the discount is expressed as a fraction (generally 
a percentage) of the face-value of the bill. When, as. 
it generally happens, the commodity bought passes 
through several middle hands, and every one of them. 
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allows some trade discount, the respective face-values 
of the several bills ought to be taken’ into account in 
the calculation of the deductions allowed at each 
successive stage. 


EXERCISES. 


1. A dealer buys a car from the manufacturer for £900. 
(az) If he sells it at a gain of 40°/., what does he receive for it? 
(b) At what price must he mark it in his shop so that he may be 
able to allow a purchaser a reduction of 20°/, for cash and yet, 
make for himself a profit of 40°/,? NG, He 

2. Acycle manufacturer posts in his lists prices which would 
give him a proft of 60°/, on the cost of manufacture and then 
allows for ‘cash down’ a discount of 30°/o off the list price. 
What profit °/. does he actually make? Find the actual profit 
made on a cycle whose list price is Rs, 350. if the manufacturer 
actually gain Rs. 75 ina particular case, determine (a) the cost 
of manufacture of the cycle, and (5) its list price, 

3. IfRs. y is the cash payment for asum of Rs. x after 
discount at 7°/> has been deducted, express y in terms of 
y and x. 

Exhibit this relation graphically for the particular case when 
vy = 12}. Read off the cash payments for bills of Rs. 37-8-0 and 
Rs. 9-0-0. Also determine what amounts can be settled by cash 
payments of Rs. 13-4-0 and Rs, 30-0-0. 

4. The real cost of an article is 80°/, of the price at which it 
igs marked for sale; a discount of 124°/, is allowed for cash pay- 
ment. Determine the °/,. of gain on cash sales. 

5. A tradesman allows a discount of 6 pies in the rupee off his 
customer's bill. He then makes a profit of 20°/,.. What would 
he have gained if no discount were allowed ? If a customer paid 
Rs. 750 for goods, find the prices at which they were marked and 
they were made. ‘ | 

6. The wholesale price of watches is 20°/, lower than the 
retail price, and one watch is given free for every two dozen 
bought at atime. What °/o profit does the retailer get ? 
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7. An Indian manufacturer makes an article the catalogue 
price of which is Rs. 900. An American merchant buys it at a 
discount of 334 °/ from the catalogue priee and has to pay an 
import duty of 40 °/, on the net cost of the article to him. He 
desires to make a profit of 25 °/. on his outlay. What should he 
charge for the article in America if 1 Re. = Is. 4d. and 1 dollar 
= 4s. lid.? . 

8. A retail bookseller is supplied by a wholesale firm which 
. allows 30 °/o discount on Mathematics and Sciance books and 

50 °/ discount on Novels and History books, Another wholesale 
firm offers a uniform reduction of 40 °/,, If the bookseller stocks 
the two kinds of books whose catalogue prices are in the ratio of 
3-2, determine which offer will be more advantageous and by 
how much? 


9. The expenses attending the production of a book (the 
retail price of which is Rs. 5-10-0) is Re. 1-12-6. The publisher 
allows the bookeeller 25 °/. on the retail price and gives 13 copies 
to the dozen. 3,900 copies are printed and sold. The author is 
to have 623 °/9 of the profits. How much will he receive ? 


10. To make anarticle takes 25 hrs. of a workman's time 
paid at the rate of Re. 0-8-0 per hour. The material, 15°/. of 
which is wasted in the working, costs 10 as, a pound. The final 
weight of the article is 20 lbs. At what price must it be sold to 
gain 124 °/, on the total cost after allowing a discount of 25 °/, 
on the published price ? 

11. A merchant marks his goods 25 °/. above the cost price; 
but for cash sales, he allows a discount of 10°] of the bill, Find 
his profit per cent. What is the cost price of an article bought 
for Rs, 86-10-0 ? 

12. A tradesman marks certain goods 35 °/. above cost price, 
he allows cash customers a discount of 10°/, and credit customers 
a discount of 5 °/o- 623 °/o of his sates are for cash and the rest 
on credit. When the whole stock has been sold and paid for, 
find his profit °/>. (Correct to two places of decimals.) 


ase A publisher sells 2,609 copies of a book to booksellers at 
a discount of 30 °/> on the marked price which is 7s. 6d. and also 


sold 13 copies at the price of 12. If the booksellere allow a 


DISCOUNT AND EXCHANGE. 335 


ateduction of 25 °/, to their customers, what °/. do they make 
and how much does the publisher receive? © 


14. A merchant bought 60 measures of castor oil at Re. 1-2-0 

@ measure and purified it at a cost of 2 as. per measure. During 
the process 5 °/, of the oil was lost, and the rest was bottled ata 
cost of Re. 1 per dozen bottles. If the market price per bottle 

was 12as.and a discount of 124 °/, was given for wholesale 

dealers, find the merchant's gain, if he sold one-fourt of the 
-quantity in retail and the rest wholesale (1 measure = 4 bottles), 


15. A bookseller is allowed by a publisher 20 °/. discount on 
“che nominal price cf a book and 5°/. on this last amount for 
cash. For every dozen books, he gets an extra copy for nothing. 
The bookseller allows his cash customers 4as. in the rupee off 
-che nominal price. Find the bookseller’s profit on cash sales. 


16. 2,000 copies of a book are issued at Rs, 4.8.0 per copy: 
-the cost of printing is 12.as. per copy, of binding 4as.. and 
of carriage and advertising 2 as. : the publisher disposes of them 
to the retail book-seller, charging 25 copies as 24, and 30 °/. less 
-than the selling price, and upon the whole receipts takes . 10 °Jo 
commission for himself. Find how much is gained by the author, 
the publisher and the bookseller, respectively. on this edition. 


‘ 17. A dealer bought a job lot of goods at 40 °/. off list prices 
_and sold them to the trade at 30°/. off. What rate per cent. did 
he make on cost ? 


“91. The second kind of problems where the deduc- 
‘tion made involves also the element of time arises 
when payments of money are made much earlier than 
when they become legally due. 


Suppose Rama promises to pay Krishna Rs. 1020 at 
tthe end of 9 months but that, after 3 months have 
passed, he proposes to pay Krishna in settlement of the 
debt by a cash payment at once. What would bea fair 
arrangement if money be worth 4°/, per annum ? Here 
Rama proposes to pay off his debt 6 months before it 
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is really due and hence he is in fairness entitled to 
some reduction. Krishna is entitled now to get from 
Rama only that sum which would amount to Rs. 1020 
at the end of the remaining 6 months at 4°/, per 
annum. This sum is easily deduced to be x 1026 
or Rs. 1,000. Hence a sum of Rs. 1020 due at the end 
of 6 months is really now equivalent to a sum of 
Rs. 1000 at present. The deduction of Rs. 20: 
(Rs. 1,020—Rs. 1,000) is known as the discount on 
Rs. 1020. The actual present cash equivalent of 
Rs. 1000 is said to be the present worth or present value- 
of the debt. The nominal value of Rs. 1020 is the: 
face-value of the debt. 

The discount of Rs. 20, as calculated above, is called 
the theoretical, ov mathematical or true discount. 


A careful analysis of the above procedure will show: 
that all problems on true discount are cases of inverse 
problems on simple interest where we are asked to: 
calculate the interest when we are given the amount,. 
time and rate °/,.. Such problems therefore are easily~ 
worked if we remember carefully— 

(1) The sum due = true present value + true 
discount. 

(2) Thetrue discount = the interest on the true 
present value for the remaining time. 

The above statements are unaltered if we reckon 
compound interest or simple interest. 

EXERCISES, 


4. Determine the true present value and the true discount. 
(z) OnRs. 5,722-8-0 due at the end of 3 years at 6°/o.. 
(b) OnRs. 4.810 due in 44 yrs. at 7§ °/o. 
(c) On £108-6-8 due at the end of 23 years at 33 °/.. 
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2. The true discount on a certain sum due 23 years hence at 
3°/ per annum S. I. is Rs. 354-8-0. Whatis the sum ?. 


3. Find the true discount on a bill of Rs. 2,417-12-0 due 146 — 
-days hence, at 44°/. interest. Show that this discount is equal 
to the simple interest on the present worth of the bill, at the 
_ same rate for the same time. 


4. Allowing 64°/, per annum S.I., determine what sum of 
money will now discharge a debt of Rs. 18,071-4-0, which falls 
due 11 months hence. 


5. A dealer bought a horse for Rs. 1,200 and sold it the same 
. day for Rs. 1,325-12-0. allowing the buyer 7 months’ credit. IE 
money be worth 9°/. per annum, determine his gain °/o, 
6. A debt of Rs. 10,150 with C.I. at 3°/o is paid off by two 
. equal annual payments. Find the amount of each payment. _ 
7. If Rs. 315-0-0 is the true discount on Rs. 3,657-8-0, find 
whenithe latter sum is due, interest being at the rate of 6°/o per 
_annum, ‘ 
8. If the present value of a bill of tRs. 1,91,011-9-0 due 5 
snonths hence is Rs. 18,750, what is the present value of a bill of 
ARs 19,382-13-0 due 9 months hence, at the same rate of interest ? 


92, BANKER’S OR COMMERCIAL DISCOUNT. 


In commerce, when a man buys goods, say froma 
-wholesale dealer, he frequently does not pay ‘cash 
down’ for them, but gives what is called a Bill of 
‘Exchange which is simply an agreement to pay for the 
-goods after a certain specified time. The following is 
_a form of a Bill of Exchage :— 

Rs, 10,000 Madras, Jan. rst, 1925+ 


Six months after date pay ‘to me, or my order the 
-sum of Rupees Ten Thousand, value received. 
(Signed) DEVADATTA. 


To 
CARELESS, Esq,, 
London. 
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Theabove Bill of Exchange or demand for Rs. 10,000 
is sent to the London customer by the Madras manu~ 
facturer when he sends him the consignment of goods 
for which the payment is demanded. The merchant 
Careless accepts the liability stated on the bill by 
writing across it “ accepted” with his signature and 
date, He also notes down the Bank of payment. The 
accepted bill is then sent back to Devadatta, who may 
now proceed in either of two ways. 

‘(1) He may retain the bill until it matures, 7.¢e., until 
the date when payment is due from Careless; or (2) if 
Devadatta should require money atan ealier date, he 
may get the bill discounted by his Banker or Bill- 
broker, ‘the Imperial Bank.’ In this case, the bill is 
sold to the Imperial Bank which gives him in cash its: 
present value calculated at the current rate of discount 
for the period from the date of discounting to the date: 
on which the sum falls due. 


There arises, now the question as to how much the 
banker or broker who ‘discounts’ the bill pays over to 
Devadatta. Ifthe banker pays him the true present 
value of the Rs. 10,000 due after the unexpired period 
of the bill at the current rate of discount, he makes no» 
profit for himself, beyond that of securing an invest- 
ment for his money. It isa part of the regular busi- 
ness of a banker to discount bills. It is the custom, 
therefore, in the business world, for the banker to 
pay over in cash, the face-value of the bill, less the 
simple interest on it for the number of days the bill. 
has yet ‘to run,’ z.¢., the number of days from the date 
on which the bill is discounted up to the first of July 
when the bill becomes due. This kind of reduction 
which the banker makes is called the practical, or 
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commercial or banker’s discuunt. Banker’s discount 
is therefore the same as the simple interest on the , 
face-value of the bill for the unexpired time. 

As we have seen, the true discount on the bill is the 
simple interest on the present value of the bill, and as 
the true present value is always less than the face- 
value, the Banker’s discount is always greater than the 
True discount. Hence the sum paid tothe holder of 
the bill by a banker after discounting can never give 
the face-value when put out to interest at that rate for 
the unexpired time. The difference between the 
Banker’s and True discounts is what the banker gains 
for obliging the customer with ready cash and this 
difference is called the banker’s gain. 

An expression for the banker’s gain can be deduced 
as follows :— | 

Banker’s discount = int, on the face-value ofthe bill 

= int. on (the true present value+ 
true discount) 
int. on the true present value+ 
int. on the true discount. 
2, Banker’s discount—true discount = banker's 
gain = interest on the true discount for the unexpired 
time of the bill. 

In practice true discount is very rarely allowed. 
Hence in what follows, unless otherwise stated, 
Banker’s discount must be allowed. 

Days of Grace. After a bill is nominally due, it is 
customary to allow three extra days called cays of grace 
before the bill is said to be legally due. Therefore in 
working examples, the three days of grace should be 
added on when the form of the question so admits 


lI 
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it, z.¢., when the actual dates are given; but otherwise 
they are supposed to be already included. Months 
always mean ‘ Calendar months.’ 


The detailed working can be understood from the 
following examples :— " 

(1) Find to the nearest anna, the discount on a bill 
for Rs. 3,650 drawn on April r5th, at 4 months, and 
discounted on May r8th at 6 °/,. 

The bill is nominally due on Aug. 15th and legally 
(allowing for three days of grace) on Aug. 18th. The 
question therefore comes to this: — 

What discount should be deducted from a debt of 
Rs. 3,550 due on Aug. 18th, if payment is made on 
May 18th? 

The bill has yet torun from May 18th to Aug. 18th, 
z.¢., May 12 + June 30 + July 31 + Aug. 18 [Aug. 18th 
ened) (only one of the two extreme dates is 
included) = gr days. 

.. The banker’s discount = the simple interest on 
Rs. 3,650 for gt days at 6-°/,= Rs. 54-9-7. 

“. The banker discounts or buys the bill for 
Rs. 3,650—Rs,. 54-9-7 or Rs. 3,595-6-5. He keeps the 
bill, and on 18th Aug. presents it at the Bank named 
in the bill and receives Rs. 3,650-0-0. 

_ The true present value of Rs. 3,650 for 91 days at 
6 °/, can be shown to be Rs, 3,601-g-7 and true discount 
to be Rs. 48-6-5. 

Therefore if the banker paysfor the bill Rs. 3,595-6-5 
instead of Rs. 3,601-9-7, he makes a profit of Rs. 6-3-2. 

This fact can also be expressed in the form that the 


banker's discount is greater than the true discount by 
Rs. 6-3-2, 
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(2) A ho!dsa bill of B’s for £1000 due 3 months 


shence and B holds a bill of A’s for £1050 due 8 months 


hence. They settle matters by exchange of bills and 


the payment of a sum of money. If the rate of dis- 
count is 5°/o per annum, determine what this sum 
-should be and which man should pay it, 


- Here we have first to find the discounted value of 


the two bills, Since the dates are not specified, we 


have to understand that the 3 days of grace are 


_already included in the time of 3 and 8 months, 


The discount on £1000 for 3 months at 5 °%/o = 
1000 X 3% X zis = &12-10-0. .. The discounted 
value of the bill held by A = £987-10-0. | 


The discounted value of the bill held by B is simi- 


larly seen to be £1015-0-0. 


:. Inclosing the accounts, A should pay B a sum 
of £27-10-0. 

(3) A banker discounts a 3 months’ bill of Rs. goo 
at 6°/. discount. What rate °/o per annum is he 


-charging ? 


The banker's discount on the bill = 900 X 40 X 17 
or Ks. 13-8-0. 


The discounted value of the bill = Rs, 886-8-o. 


Therefore the banker advances Rs. 886-8-o in pay- 
ment of the bill and in 3 months will receive Rs. 900. 


-, Rs. 13-80 is the interest on Rs. 885-8-0 for 
3, months. aif 
: : 1063626 15 27 

a Rate °/, required = oh Oe 638°], 
sper annum or 6°09 °/,. Ans. 
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(4) A tradesman marks his goods with two prices 
one for ready money and the other for six. months” 
credit allowing 10 °/, discount. If the cash price ofan 
article be Rs. 288-0, determine what its credit price 
ought to be. ant 

From the problem, it is easy to see that the cash 
price = 95 °/. of the credit price. Hence the credit 
price corresponding to a cash price of Rs. 28-8-0 is 
3 %210 
equal to 4 x of or Rs, 30. 

(5) In how many months’ time must a debt of Rs. 960 
be due if it may be cancelled by an immediate pay- 
ment of Rs, 928, the current rate of discount being 8 °/, 
per annum? 

_ We have to determine in what time, the sum of 
Rs. 960 could give an interest of Rs. 32 at 8°/, per 
annum. 

The answer is easily deduced to be 


5 
oe x * xX yz or 5 months. 
Sn 


°: The bill must mature in a time of 5 months. 


Notr :—A promissory note differs from a Bill of Exchange: 
only in the fact that it is drawn up by the debtor instead of by the 
creditor. Thus in the case illustrated above ‘Careless’ might send 
a Promissory Note to Devadatta in which he makes a formal 
promise to pay Rs. 10,000 at the date named inthenote. Thus. 
the promissory note is in fact, a bill in which the drawer and the 
acceptor are identical. These notes also may be discounted in 
the same manner as the bills of exchange. 

A bank note is a promissory note issued by a banker payable at 
sight or on demand and a bank cheque is a bill of exchange 
drawn on a bank. 
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EXERCISES. 

1. A holdsa bill from B for Rs. 10523, payable 94 months. 
hencé, and B holds a bill from A for Rs. 15,964 payable 7 months 
hence ; they agree to settle accounts by A’s giving B a new bill 
payable 3 months hence. Determine the amount for which this. 
bill should be drawn, the rate of interest being 4°/. per annum.. 

2. Ifasum of'money be 19 times the true discount on it for 
a given time at a given rate, and if the interest on the same sum 
for the same time at the same rate be Rs. 32-8-6, find the sum. 
What other in formation is necessary to determine the time or the 
rate? 


3. Findthe discount on a bill of Rs. 1,850-10 as. due 18 
months hence at 63°/o. : 

4, The interest on a certain sum at 5°], per annum, fora 
certain time is Rs. 58-5-4, and the true discount at the same rate 
for the same time is Rs 46-10-8. Find the sum and time. 

5. A bill drawn on 27th of Jan. °24 for Rs. 1,580 payable 7% 
months thence was discounted by a banker on March 20th. What 
would the banker have paid for it? How much would be gained 
in this transaction? (Assume the rate of discount to be 6°/.). 

6. Find the practical discount in the following cases ; — 

(a) OnRs. 767-8-0 nominally due on April 10th, 1924, but 
discounted on February‘l5th of the same year, the rate of discount 
being 9°/,.- 

(b) On £5,250-13-4 due 145 days hence at 6/4 

(c) On Rs, 7,525-8-0, due 292 days hence at the rate of* 
434 pies per Rupee. 

7. In discounting a bill for Rs. 5550. a banker pays down 
Rs. 5383-8 as. If the rate of discount be 9°/,, determine how many 
months the bill has yet to run. 

8. The banker’s discount on £ 450 at 4°/. is the same as 

the discount on £ 459 for the same time and at the same rate. 

Find the time. j 
93. EXCHANGE. 


Growth of intercourse and trade which now prevail 
among all the progressive countries of the world, has 
made it necessary for us to be able to express the 


1864, GENERAL MATHEMATICS.  [CHAP. XXII. 


equivalent of a sum of money according to the mone- 
tary systems of the different countries. 


. fa German coming over to India, brings with bith 
-some of the gold coins of his own countrys and starts 
a banking account in Madras by paying these coins, 
over the counter ; what ought the Madras banker to 
allow him for them? This depends wholly on the 
amount of pure gold they contain and the calculation 
of what they are worth regarded merely as precious 
‘metal, is to be made. 


Example:—8o \bs. troy of British standard gold 
22 carats fine, (pure gold is said to be 24 carats fine. 
Therefore one carat = th part) are coined into 3738 
eer igas) 1,000 grammes of French standard golds 
> fine, is coined into 155 napoleons. If 1 napoleon =- 
20 francs and 1 oz. troy = 31°103 grammes, find in 
francs and centimes the intrinsic value of £1, and in 
shillings and pence the value of 1 napoleon. 


. £3738 contain 960 oz. troy standard gold = 32 x 
.960 oz. troy fine gold = 880 x 31°103 g- of fine golds 
“. I sovereign contains 555% x 31'103 gr. of fineor 
pure gold oe an ae rn i) 
155 napoleons contain 1ooo g. of French standard 
gold = ,°5 X 1000 grt. fine gold. 
.. I napoleon contains $$ or 18° g. fine gold... (2) 
From (1) and (2), £1 = ges X 30103 X geo mapo- 
leons = 25'221 francs. 


tae x 3738 * Ep 


Similarly tr napoleon = 
31 880 3103 


or 


5s. lord. (nearly). 
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94. PAR OF EXCHANGE. 


Ili we work similar problems with the coins of the 
various countries of the world, we get what is called 
the Aint Par of Exchange, z.e., the sum which would be | 
given for the gold coin of one country at the Mint of 
another country. The following table gives the result: 
for the most important commercial countries :—- 


_|Approx.| A 
, value |SPProximate 
Country. Coin. in Ene. [Value of 1£ 
Ba a sterling. 
ifs ; 
Seapets } 1 Sovereign=20 shillings] 240d. £1, 
India ...| 1 Rupee = 16 annas. 16d. Rs. 15. 
France 
Belgium i 1 Franc = 100 centimes.| 94d. |25°22 france... 
Switzerland 
Italy _..| 1 Lira = 100 centimes. 91d. rs 
Greece _ ..{ 1 Drachma = 100 lepta. ; 94d. a 
Denmark 
Norway and k 1 Krone = 100 ore. 134d. |18°2 krones. 
Sweden 
United States ...| 1! Dollar = 100 centimes| 493d. |4°87 dollars. 
Germany 1 Mark = 100 pfennig. 113d. |20°43 marks. - 
Austria Hungary: 1 Krone = 100 heller. 10d. |24°0 Krones. 
Holland ...| 1 Florin = 100 cents. ' 20d. |12°0 florins. © 
Russia | L Rouble = 100 kopecks} 38d. '6°30 roubles, 
Portugal ..| 1 Milreis = 1000 reis. 4s. 534d |4°5 milreis. 
Japan --4| 1 Yen = 100 sen. 24d. |10°0 yens. 
China ..»| 1 Dollar (Hong- Kong) 


00 cents| 24d. |10°0 dollars. 
1 Tael (Shang hat) 
= 5°? solar, 334d. |7°16 taels. 


pede) ES ER VE SS UE EEL ae ee a 
N.B. The Mint Par of Exchange is liable to variation, since the- 
values of the different precious metals are not always in the same: 
ratio, 
EXERCISES. 
A. Using the table of the Mint Par of Exchange, find in Indian 
money the value of:—(1) 1746 francs 25 centimes., (2) 1500” 
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‘roubles, (3) 975 dollars, (4) 1073 marks 25 pfennig and (5) 375 


yen and 40 sen. 


B. From the same table work out the value in foreign money 
-of :—(1) Rs. 75-12-0 in francs and centimes; (2) £575-13-4 in 
marks, etc. (3) 1050 in roubles, and (4) £17-6-8 in krones and ore. 


95. BILLS OF EXCHANGE, 


Suppose, now, that an American wine merchant 
has ordered in a,stock of Bordeaux wines and 
‘Rhenish wines from a French wine dealer, | and that 
the French dealer's charge is 62500 francs, how is 
the English merchant to pay him? He could of course 
calculate the quantity of American gold required to 
make up this total in French gold. ‘He could then 
pack up this amount of gold and send it to France. 
The merchant would have to incur the cost of 
carriage and insurance of this large quantity of gold. 
The French merchant would have to wait for the 
coining of this gold into his coin by the French Mint. 
This tedious and inconvenient way jis avoided by 
having recourse to Bills of Exchange. The American 
merchant will go to one of the foreign bill-brokers 
in New York and purchase a ‘bill on Paris’ for the 
requisite amount. This bill will be simply an order 
from the bill-broker to his correspondent in Paris to 
pay to the French merchant who will present. it, the 
‘tated sum in French money either ‘at sight,’ t.€., 
on demand, or at the end of some stated time. The 
first kind of Bills is called ‘the Short Exchange ’ while 
other kinds are known as ‘the Long Exchange.’ 
The American merchant will have to pay the bill- 
broker a little for his trouble in undertaking to 
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transmit the money, and thus, 1 dollar in the United 
States will not purchase a bill for 5 francs 18 cen~- 
times but rather less, say about 5 francs 15 centimes, 


But we may ask whether the bill-broker has not to 
‘send the gold to France after all. Have we simply | 
transferred the responsibility to the shoulders of the 
bill-broker ? Not at all. Just as the American merchant 
is getting wine from France, the French merchants 
are ordering motor-cars from America. Payment 
is made by them through bills on New York. 


Thus the merchants can balance these accounts 
and bills against both Paris and New York. If both 
the countries purchased from each other goods of 
exactly equal value, then no gold or bullion of any 
kind need be sent from -one country to the other. 
But this exact balance of tradé never occurs in 
practice. When the balance of trade zs ‘ against 
France’ and ‘in favour of America,’ t.e., when France 
has purchased more from America than America from 
France and therefore when France has to send some 
gold to America, only the balance need be sent, 
Thus the difficulty of sending gold is minimised if not 
thoroughly obviated. 

96. SPECIE POINTS. 


What charge has to be made by the broker on the 
American merchant? To answer this question, we 
have to remember that the Bill of Exchange was in-’ 
troduced to lessen the cost of sending gold from one 
country to another and hence the money which the 
merchant would be prepared to pay the bill-broker 


oo 
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and his fee for his help can never exceed the charge 
of sending bullion abroad. For, if this limit is exceeded,. 
the merchant would prefer the alternative method of 
sending gold abroad as it is more profitable to him. 
Hence we see that there is a limit to the charge 
that can be demanded by the broker. Thus, if @ be- 
the cost of sending 1 dollar to France, and the bill- 
broker would give credit to (5:18—d) francs only for 
every dollar received by him, This limit is therefore 
known as a Sfecie point, There is another limit to 
this, For if the bill-broker offers more than (5°18+d)» 
francs for every dollar to be paid in France, the 
French merchants would begin to send gold to 
America. Between these two values, therefore the 
Exchange of Paris may vary from day to day or even 
hour to hour according to circumstances. 
97. DIRECT AND INDIRECT EXCHANGE. 


The fluctuations in the ‘exchange may make it 


‘advantageous to pay his French merchant through a 


German agent. For he may buy bills on Berlin and 
direct his German agent to remit the money to Paris- 
by buying in Berlin bills on: Paris. When a new 
country intervenes, as Germany in the above case, 
the exchange is. said to be indirect. The rate of 
exchange between New York and Paris vza Berlin or 
other cities, is called the arditrated rate of exchange. 


Examples. > 


(1) A person in Paris owes another in Vienna 
3375 Austrian florins, Instead of paying direct, he 
pays through a broker in London and thereby gains,. 
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in English money at current rates, £ 0-12-9 }$d. 
_ The exchange between London and Paris being 25 
francs for 1£ and between London and Vienna 11°60 
florins for 1%, find the rate of exchange between 
Paris and Vienna. 


3375 Austrian florins = 337°. £ or £ 290-18-11°6, 


Since there is a gain of £ 0 12-934 by adopting this 
indirect exchange, the person in Paris would have had 
to send £290-18-116 + £ 0-12-93$ or £291-11-9'2d, 
if he had remitted direct to Vienna. 

”. 3375 Aus. florins are equivalent to £291-11-9'2d. 
or 7289), francs, (e 


1 i 
.. 1 florin 1s equal to 728958 or 2°16 francs. 
3375 


°. The exchange between Paris and Vienna is 
. . , ; 
1 florin = 2°16 francs. 


(2) Find the cost of settling a debt of £750 by 
buying from a bill-broker 4 months’ bills on London 
at 1s. 4d. per rupee, discount 57, brokerage and stamp 
duty 2 per mille or thousand. 

The value of the debt when payment is actually 
effected is £750 + interest on this £750 for 4 months 


8B 
at 5% = £750 + 199 X ! yx 78 or £7624. 
2¢ 7 25 


(The bills mature only at the end of 4 months.) In 
addition to this there is the brokerage (z.e., the sum 
charged by. the broker for his help) and stamp-duty 
equal to 666 * Z or 1°525 or £764'025, a | 


G, M.—24 
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*, The equivalent of this debt in Rupees = 
Rs, 764°025 X 15 or Rs. 11460°375 = Rs. 11460-6-0. 

(3) On Aug. 16, 1900, the rate in London on 
Berlin (sight) was 20°495; on Paris was 25°1753 in 
Berlin for bills on Paris 81°35. A man has to pay 
7500 francs in Paris. Ought he to buy bills on Berlin 
or Paris direct? What difference in English money, 
is there between the two courses? What is the 
arbitrated rate between London and Paris ? 


Week £1 > 25175 yitancs <5, Bae equivalent of 
f pte ERG £297- 8-255. 
7500 irancs E178 £ or £297-19-3'5 
Via Berlin. £1 = 20'495 marks and 81°35 marks 
= 100 francs. 
es £1 = 20495 X WP francs. +, The equivalent 
81°35 
of 7500 francs = 7500 X 81°35 g = £ 297-13-10°2. 


- Hence we find that it is cheaper to send ‘the 
money via Berlin. The difference is £ 0-4-5°3. 


The arbitrated rate of exchange is the value of £r 
sent via Berlin and that is 2049"5 francs = 25°19 
: 4835 : 


francs. 
EXERCISES. 


i. A merchant in New York Gives 2500 dollars to a merehant 
in Londen. He draws on Berlin at 1 dollar for 4 marks 27 
pfennig, then on Paris at 4 marks for 5 francs, and then on 


gender at 975d. per franc. What does the English merchant 
ge 
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2. How many Rupees must | have in order that, if I take them 
‘to France and there change them into francs at an exchange of 
25°45 francs for 15 Rs, I can spend as many of them as are equal 
“to Rs. 240 and by changing the rest into Rupees on leaving at an 
~exchange of 25°25 francs for 15 Rs, have as many rupees asl 
-started with ? 

3. If Rs. 15 = 1£ = 25°22 francs, change 3895 napoleons 
(each equal to 30 francs) into rupees. 

4. One dollar weighs 412‘5 grs. and is 21°6 carats fine, I Ib- 
Troy of British standard silver 22-2 carats fine is coined into 66 
-shillings. Find the number of pence in 1 dollar when British 
standard silver has a marketable value of 5 s. 1d- per oz. 


5. Ifthe cheque of exchange in Berlin on Paris is 190 francs 
= 66°7 marks and the rate of discount for 6 months’ bills in 
Berlin is at 6°/, per annum, what debt in Paris can be discharged 
‘by a person in Berlin who holds a six months’ bill on Berlin for 
5250 marks ? 

6. Ifa merchant has to remit upon Paris at 25°63 and to draw 
upon Lisbon at 56, at what rate he may draw upon Lisbon if the 
Paris rate falls to 25°25 ? 

7. Whatis the arbitrated rate of exchange between London 
and Vienna through Lisbon when £ 1 = 20°43 marks and 100 
‘marks = 22:27 milreis. Answer, correct to two decimal places. 

S$. If napoleons be bought at 16s. 7d. each in London and 
gold for 5 thalers 18 groschen each in Berlin where one pound 
-equals 6 thalers 22 groschen, what sum will be gained or lost 
apon 725 napoleons by this transaction? Assume | thaler to 
be equal to 29‘75 groschen. 

‘9. The par of Exchange between England and India is Is. 
4d. per rupee. A money-lender gives Rs. 144 for every sovereign 
and 1s. 23d. for 1 rupee. A traveller changes Rs. 5750 into pounds 
_and on his return changes the balance of £ 12-17-6 left with him 
-into rupees. Find in rupees the profit made by the money-lender 
-on both the transactions ? 


98. CHAIN RULE. 
In this connection, there is a particular application 
ofthe Unitary Method called the Chain Rule, Its use 
sometimes saves a little time in calculations. 
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Ex, If 47 tbs. of coffee are worth as much as 11 ibs. 
of tea, 20 ths. of tea are worth as much as 940 hbs. of 
sugar, a cask of sugar costs 2 guineas and 1 cwt. of 
coffee costs 8 guineas, what is the weight of a cask of 
sugar? 

We generally arrange our data in such cases thus :— 

1 cask of sugar = 2 guineas 
8 guineas = 1cwt, of coffee 
47 lbs, of coffee = 11 Ibs. of tea 
20 Ibs. of tea = 940 lbs, of sugar. 
Then we deduce at once that 1 cask of sugar 
_ 4X 1X x 94% 
XR XA XW 
= 23 cwts. 
W. B.—It should be noted here that in the arrangement the left- 
hand side of one equality refers to the same kind as the right-hand: 


side of the just previous one. 


This is really an abbreviated form of 1 cask of sugar is worth 


2 guineas but | guinea is the cost of } cwt. of coffee, .”. 1 cask. 


of sugar = 2 X } cwt. of coffee. etc., etc. But the notation 
*1 cask of sugar = 2 guineas’ for ‘ts worth 2 guineas is misleading 
and cannot be strongly recommended. 


Examples. : 

(1) When silk is sold at 17°38 francs the metre, 
find the price per yard in shillings and pence- 
Assume £ 1 = 25°22 francs, 1 metre = 39°37! inches. 

(2) If: is equivalent to 25 francs, 36 ducats to 
390 francs, and 20 ducats to 4t roubles, determine 
the number of roubles equivalent to £ 75-15-90. 

(3) A plot of land is valued at £ 2,250 an acre 
Find its value in Rupees per cent. (roo cents = 
acre and rs, 33¢°= Re, 1.) 
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99. THE EQUATION OF PAYMENTS, / 

Suppose several sums of money are due to a person 
at different times and we are asked to determine the 
-exact time when all these sums may be paid together 
without loss to either party, The way we adopt to 
-determine this time of payment is called the equation 
of payments, In working out these questions we 
assume that the sum of the interests of the several 
debts for their respective times = the interest of the. 
‘total debt due for the equated time. 


Example. 


A merchant has purchased goods, the times at the 
-end of which the values are due are as follows :— 


Value of goods Rs, 725 credit 3 months, 


” ” ” 460 ” 4 33 
” ” 9) 1200 oe) 5 ” 
29 ” ” 175 ) 20 days, f 


Find the equation of payments by which a single 
payment of Rs, 2560 will discharge the debt. 


Let the required time be + months credit. 


Then the int, on Rs, 2560 (725 + 460 + 175 
+1200) for x months=int, on Rs, 725 for 3 months 
+int, on Rs, 460 for 44 months + int, on Rs, 1,200 
for 5 months + int, on Rs, 175 for } months 

= interest on Rs. (725 x 3+ 460 X 4+ 1200X 5 
aa 175 x 2) I month, 

/. 2560% = 103613. 
31085 I 


x 566" = 4'05 months nearly, 
3 


° 
oe B= 
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EXERCISES. 


I. Ramaowed Krishna Rs. 3250 to be paid at the end of 7 
menths; he paid Rs, 1500 in 3 months: when is the remaindez 


due? 
2. Amerchant has purchased goods the due dates of which: 
are as follow :— 
March 15th, £ 220, due April 18th. 
April 2ist, £ 125, due May 24th. 
April 27th, £ 200, due June 30th, 
~ May 15th, £ 350, due July 18th. _ 


He wishes to give a bill for the total amount due, the bill to be: 
drawn payable on the average due date. Ascertain this date. 


(Assume that this date ie « days after the 18th of April the 
earliest of the due dates and then proceed to calculate the equated: 
time of the several payments). 


CHAPTER XXIII. 
STOCKS AND SHARES. 
100. SHARES. 


When -a man engages in business on his own 
account he invests acertain sum called capital, with 
which he trades and any balance that may remain 
over his expenditure is called his profit. Ifa number 
of partners conjointly subscribe the capital of a busi- 
ness, the excess of receipts over expenses is divided 
among them in the ratio of their capitals, In these 
days of big enterprises, it very often happens that a 
business or an undertaking is on too large a scale for 
one or a few men to subscribe the required capital. 
In such cases, a company is formed by the coming 
together of a number of persons who, among them- 
selves provide or subscribe the sum of money required. 


The capital is then divided into a number of equal 
parts called Shares and the different members of 
the company are called the Shareholders. The share- 
holders select some of their number to manage or 
direct the affairs of the company. They are called the 
Directors and they carry on the business. The profits 
of the business at stated periods (generally half- 
yearly) are divided among the shareholders and each 
person’s share of the profits is known as his 
Dindend. 

Each shareholder is generally stead to take up 
an integral number of shares of the company. It 
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also happens that the shareholders are not immediate- 
ly asked to pay up the full value of their shares. A 
portion of the share money is paid on application, a 
second portion on a//otment and the business goes on 
on the understanding that the shareholders should 
pay up the balance when a demand is made for the 
same. Before the shares become fully paid up, each 
subscriber is given a scrip or a provisional certificate 
of subscription to the share capital containing the 
number of shares, and the different instalments made. 
When the shares become fully paid up, these scrips 
are exchanged for share certificates or bonds. 


101. DEBENTURES. 


Debentures form a special kind of shares where a 
man gets the right to a fixed rate of interest accord- 
ing to agreement whatever may be the prospects of 
the business, 


Preference shareholders also have the right to 
a fixed rate of interest before the profits of the 
business are divided among the holders of ordinary 
shares. Buta Preference shareholder has no right 
against the property of the company as in the case of 
Debenture-holders. - 


If the business of the company thrives very well, it 
will happen that the ordinary shareholders may get 
a greater rate of interest than either the Debenture- 
holders or Preference shareholders. It is also 
generally true, the more satisfactory the security Is, 
the lower will be the rate of interest allowed. 
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102. SALE AND PURCHASE OF SHARES. 


Let us now suppose that a company is formed with 
a capital of Rs, 400,000 divided into 4,000 shares of | 
Rs. 100 each and that the profits allow of a dividend 
at 9% per annum, These shares are purchased by the 
public, in varying numbers, who seek to znvest their 
money in the business. The purchaser gets the right 
to a dividend of Rs. 9 per share of Rs. 100. A holder 
of 25 shares would get at the end of each year 
Rs. 225 (25 x 9 = 225). The subscriber could not 
however get back from the company the Rs. 2,500 
invested by him. But he might find a purchaser for 
his shares to whom on the purchase the right to the 
dividend passes. Thus the sale and purchase of the 
shares of the company is purely a private transaction 
and does notin any way affect the original capital 
of the company. 7 

If the business of a company Is very prosperous, a 
purchaser may like to pay for a 100 Rs, share more 
‘than Rs. 100, the face-value of the share, to secure 
what he considers to be a good investment. While if 
the company is not working satisfactorily, the price 
of the shares may go down below the face-value of 
Rs, roo, Thus owing to circumstances the market- 
value of the shares may be more than, equal to or 
less than the nominal value. In the first case, 
the share is said to beata premium, in the 
second at par and in the third at a discount. If 
a Rs. 100 share fetches Ks. 110, the share is 
at a premium of 10, if only Rs. 100, it is at par and if 
it fetches only Rs. 75-it is at a discount of 25. The 
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excess over or the deficit of money from the sub- 
scribed sum merely represents the personal gain or the 
Joss of the seller of the shares. The purchaser will 
be credited in the accounts of the company merely with 
the nominal value of the shares he is buying. Since 
the dividend is distributed according to the number 
of shares held, the rate of dividend declared by the 
company is very often different from the rate which a 
purchaser gets for his actual investment. 


When the shares of a company are not fully paid 
up, the purchaser of such shares must contribute the 
remaining sum on demand. The dividend will then 
be declared only on that portion of the share which 
has been ‘paid up’ and ‘not on the full Rs. 100. 
Other things being equal, the market-rate of interest 
also affects the price of shares, For if only a lower 
rate of interest can be had in the outside market, 
purchasers will be tempted to pay more than the 
nominal value of a share for it as they find it a better 
investment. Thus a purchaser of a Rs. 100 share in 
a company declaring 9% dividend while ordinarily 
he is able to get only 8% outside would pay up 
to 9/8 of Rs, too or Rs. 112-8-o for one share in the 
company, Similarly if the current market-rate is 
10%, the price of the share goes down and the 
purchaser will offer only 9/10 of Rs. too or Rs. 9o, 
_ The shares will thus be at a discount. 

Care should be taken to bear in mind the vital 
distinction between shaves and cash. Thus a pur- 
chaser who buys 20 shares of Rs. 100 each at a 
premium of 20, invests Rs. 2,400 but the shares 
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held by him have only a nominal value of Rs. 2,000. 
Also if by chance, the shares can be sold only ata. . 
discount of 25, he can by the sale of his shares, 
realise only a cash of Rs. 1,500. Hence we see the 
cash invested, the nominal value of the shares, and: 
the sum of siebie realisable from sale, are alb 
different. 
Examples. 

1. If fifty £10 shares in a company paying a. 
dividend of 8% are sold for £17-10 each and the pro- 
ceeds invested in £5 shares in another company 
paying a dividend of 34% at £ 3-10 each, find what. 
the difference in income would be. What rate of inter- 
est does he get for his investment in the 2nd Case? 

The money realised by the fifty £10 shares = 


£50 x 3 = £ 875. 


The nominal value of the fifty shares = £ 500 and’ 
as the income depends only on the nominal value, the 


income in the first case = £ ee or £ 4o. 


The nominal value of the shares purchased in the 


125 
second company is £ fra xO = £1250. (He wilk 


get 250 shares of £ 5 each). 
2. The income in the 2nd case (note again, this- 
dividend depends only on the face-value of the stock); 
25 


= £ —__ aa or or & 43- 15-0, 
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*. The income in the 2nd case is greater by 
_ & 3-15-0. | ast 
To find the actual rate obtained by the man, we 
have to take into consideration, the actual sum 
invested by him and this is here £1250. +s Onan 
outlay of £ 1250 an income of £ 43-15-0 is made. 


7 z 
: Biase KB > £O0 6 
<< Lhesrate as F x fa or 33%. 


_ 2. One company pays 53% on shares of Rs. Ioo 
each; another pays at the rate of 33% on shares 
of Rs. 10 each; if the price of the former be 
Rs. 1175-8-0 and of the latter Rs. 7-12-0, compare the 
rates offinterest which the shares give a purchaser. 

- An investment of Rs. 115-8-0 brings an income of 
Rs. 54 in the first case. 


Hence this works up to a rate of #*¥ X 7 
: z 
21 


In the 2nd case, an investment of Rs. 3 fetches an 


‘income of '35 Re. 


Hence this works up to the rate of Le x reg 


YP 3 


T40o 
or ; 
31 i 
~. Rate in the first case: Rate in the 2nd case:: 
| 100 , 140 


= Se 155: 147. 
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3. Aman lays out Rs. 4500 in the purchase of 
Rs. 60 shares and, after they have risen to Rs. go, 
sells out, What is his profit ? 

The number of shares held is O° ot 75. and on 

/ od 
each share there is a profit of Rs. 30 (@0—60) made. 
2. The required total profit is Rs. 30 X 75.or 

Rs. 2250. 

4. A is the original holder of 150 Rs. 75 shares. 
(Rs. 60 only being paid up) in a company paying 
10% per annum. 


B purchases these from A at Rs, 85 for each share. 
What did these shares cost A and B respectively and 
what % does B get on his outlay. . 


A pays Rs, 60 for each share held by him.’ (Note 
that he is liable for the remaining Rs, 15 only so 
long as he is a shareholder). 

-. A must have invested Rs. 150 X 60 or 
Rs, 9,000. 

B pays Rs. 85 for every share of A’s. *. B must 
have paid Rs. 150 X 85 or Rs. 12,750. 

But B will be credited in the accounts of the com- 
pany only with Ks. 9,000 the sum to the credit of A. 
Hence B gets from the company Rs, 00 Ae or 
Rs. goo. 

To secure this income of Rs. 900, B has invested 
Rs. 12,750. 


ai : 360 
.. B gets for his money 9 ga aes Of Te 
728 


or 


51 
781 “lo OF 7°06 “os 
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EXERCISES. 

1. The Rs. 75 shares of a spinning company are quoted at 
Rs. 60 each. What is the nominal value, and what is the market 
-walue of 37 such shares ? 

2. Ilay out Rs. 8,750 in buying Rs. 150 shares of a company 
“when they are at a premium of 25. How many are bought and 
what is their nominal value ? 

3.. The holder of 200 Rs. 100 shares sells them when they 
have gone down to Rs. 80, and invests the proceeds in buying at 
par Rs. 50 shares in a company paying 3°/. per annum. How 
many shares does he get and what is his annual income from 

them ? 

4. By purchasing Rs. 20 water shares for Rs. 24 each, a man 
gets 4°/. on his outlay. What rate °/. isthe company paying? 
What is his dividend if he buys 45 shares ? 


5 The Rs. 150 shares of a company, of which Rs. 90 only are 
_paid up, are selling for Rs. 175. If the company pays 8 °/. what 
income will a man get who invests Rs. 3,500? 


G6. Linvest Rs. 8,000 in a company paying 9 °/, when their 
150 Rs. shares can be bought for Rs. 200. My friend invests a 


_ certain sum in a company paying a dividend of 6°/, per annum 


-when their 100 Rs. shares are available at a discount of 25. If we 
derive the same annual income, determine the sum invested by 
my. friend. 


7. The holder of 95 £10 shares in a weaving company. pay- 
ing a dividend of 9 °/,, sells out when they have risen to £20. 
He invests the proceeds in the purchase of Bank shares, quoted 
at £47-10-0, when the Bank is paying a dividend of 6 °/.. If. 
his income is increased by £4-15-0 by the transaction, what is 

“the nominal value of a Bank share ? 

8. How much must be invested in a company paying 5} %/. 

whose £40 shares (£ 30 only being paid up) are quoted at £55 

_» so as to obtain a dividend of £82-10-0? What must be paid by 
the owner of the shares if the remaining £10 per share be 
called up ? 

9. A gentleman holds 80 shares in a gas company and he sells 

‘them at £7-10 shillings each, thereby making a profit of £64 
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‘What price did he himself pay foreach share? If the company 
“was paying a dividend of 6 °/., how much was he receiving ? 


10. A man buys 750 Rs. 15 shares in a mining company 
-paying 8°/, per annum. They are quoted at 10°/> above par. 
‘What is his annual income. and what °/. does he obtain on his 
‘investment ? 

103. STOCKS. 

Money borrowed by Governments, Town Corpora- 
‘tions, Railways and some other large undertakings 
is known as Stock. The public who lend the money | 
are known as Stock-holders and receive interest 
periodically (generally half-yearly or quarterly) as a 
percentage on the amount of stock held, This 
interest is sometimes at a fixed percentage and this 
fixed rate gives the name to the stock. Thus 5 % 
-stock means that interest at the rate of 5 °/) per annum 
on the amount of stock held is paid. It also happens 
that the periodical interest is made after a division of 
profits and in this case it is called a dividend. 


Distinction between Stocks and Shares :-—Only an 
‘integral number of shares in a company can be 
bought or sold. The term stock is given to the 
‘capital of a company, any part of which can be 
bought or sold. Stock capital is not divided into a 
number of equal portions as in the case of shares. 
The market value of the stock, 7. ¢., its selling and pur- 
chasing price fluctuates as in the case of every other 
commodity, These fluctuations are determined among 
other things, the prosperity of business, the available 
rate of interest in the outside market, political and 
other reasons. Hence the stock as in the case of 
shares is sometimes at a premium, sometimes at 


¥ 
B. 
. 
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par, and sometimes below par or at a discount. 
As in the case of every other commodity, a unit 
is required in terms of which stock can be mea- 
sured. This is generally taken to be £ 100 or Rs. 100 
stock and this unit is sometimes called the. cent. of 
stock. Care should be taken to distinguish between 
Rs. 100 stock and Rs. 100 cash. The stock-holder 
can either buy or sell only the right to get the 
dividends or interests at the stated periods. Any 
loss or gain that may result in such transaction is. 
purely of a private nature and does not affect the 
stock capital of the business. The purchaser will be 
credited only with the nominal value of the stock 
bought by him and the interest or the dividend has 
reference only to this nominal value. Hence the rate 
of interest allowed on the stock capital is not neces- 
sarily equal to the rate of interest which the stock- 
holder gets for his investment. 
104. GOVERNMENT LOAN AND CONSOLS. 

When the Government of India finds it necessary 
to raise money, it issues a Government Loan or 
Government Paper as it is called, bearing generally 
34°/, but in special cases different rates. When a 
person buys this Government paper, he is said to 
invest his money in the Government of India 
securities, 

*Consols’ is an abbreviation for consolidated annui- 
ties. This term is applied to the Government stocks. 
forming the public debt or national debt, 


_N. B.~The price of a stock rises sometime preceding the 
time of the payment of interests or dividends and falls 
immediately after this payment. 


ae 
ae 


. 
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Examples, 


A man invests Rs. 2,300/in buying 54°/, stock 
when it is at a discount of 20, Find his annual 
-Gncome. What rate is he getting for his money ? 
Will his income be increased or decreased if he 
invests his money in buying 8°/, stock at a premium 
0: 15? | 

The annual income depends upon the nominal 
value of the stock held. Hence we have first to 
determine the stock held in the first case. The stock is 
at a discount of 20, 7.¢,,.a sum of Rs,80 will enable him 
to buy a Rs, 100 stock, Hence the nominal value of the - 

575 5 
stock purchased in 53°/, = Rs. 7349 X e=Rs. 2,875 
Every Rs, 100 stock fetches in an income of Rs. 54a 
year, .. his annual income from the 53 per cents, 
115 
= Rs. zxg7¢ X ie or Rs. LB esor Rs. 158-2.0. 


To calculate the actual rate he is getting on his invest- 
ment, we must consider the actual sum invested, On 
Rs, 2,300, he makes an income ‘Rs. 158-2-0,, ».. the 
1205 100; 
8 2300 


required rate on his investment = 
= 6'875°/,. 

In the second case, an investment of Rs, 115 gives 
_ a stock of Rs, 100, 


*. the nominal value of the 8°/, stock purchased 
20 - : 


for Rs, 2,300= Rs. roe or Rs, 2,000 stock. » 
G. M.—20 
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8 
100 


“. annual income in this case = Rs, 2,000 X 


or Rs, 160-0-0. 

<. The annual income in the second case is greater 
than that in the, former case by Re, 1-14-0, 

(2) Which is the better investment 4°/, stock at I1O 
or 6°/, stock at 150? 


The nature of the investment sie hia on the 
actual rate obtained on it. 


In the first case, an investment of Rs, r1o gives 
an income of Rs. 4, 


aa 110 II 
In the 2nd case an income of Rs, 6 is obtained on 
9 2 
Rs. 150. .*, the required rate % = 8 X e or 4- 


8 
*, the latter investment works out a higher re- 


turn and hence is the better investment. 


(3) The difference between the incomes derived 
from investing a certain sum in 5 °/, at 130, and in 


44 % stock at r1ro is found to be Rs. 24-8-0, Determine 
the sum invested. 


Let Rs. z be the sum invested. Then the nominal 


value of the 5% stock=Rs, + x re or Rs, ee x. The 


income derived in 1 this case would be Rs. ° zx 2-or 


“Rs. = #. Inthe 2nd case the nominal value of the 43°, 


STOCKS AND SHARES.: ) 887 


J 100 10> 2 
stock=Rs. + X Tro om" Rs. na” The income comes to 


10 x 
Rs. to, x 2 or Rs, pada 
rhe ete 200 220 


~. the difference between the two incomes 
I be 144 
=Rs. (330? wiih) x) = Ba 26 X 220° 


‘ : 14% _ 49 
By the question, we have ehagen ah 


Sie = 49 x 26 X 220 or Rs. 10010, 
2 14 
Exercises, 


“What is the cash value of — 
| 1. £ 4,250 stock at a premium of 15. 
2. Rs. 3,750 stock at a discount-of 20, 
3. & 6,825 stock at 923, 
4. Rs. 1,255 stock at par. 
‘Find the amount of stock which can be purchased for — 
5. £2,527, price 95. 
6. Rs. 9,213, price ata premium of 11. 
7. Rs. 3900, price 974%. 


8. Ibuy Rs. 570 stock for a sum of Rs. 456, pbcsieupss the 
price of the stock. 


t 


9. Find to the nearest pie how much was lost by investing 
Rs. 3,284 in 6 °/o Railway stock at 135 and selling at 117%. 


10. What income will be derived from Rs. 483-12-0 laid out 
in buying 6 °/ stock at 107%? 


11. I invest £ 10,000 in 6 °/. stock at 125 ; fad my hele uel 
income after an income-tax of 9d. in the £, has been deducted. 


*® 
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12. If the current price of a 5 °/, stock is 1053, find (1) how 
‘much stock, a man must hold to derive from it an income of 
Rs. 420, and (2) how much cash he must invest to secure an. 
income of Rs. 420, 


13. Which yields a better income toaninvestor : 4°/, stock. 
at 87, or 6 °/,. at 125? 


14. What rate do I get for my money invested in Railway 
43 °/. stock at a premium of 224? What total income do | derive: 
from my investment of Rs. 2,450 in it ? 


15. How much must be invested in 54 °/, stock at 1414, so 
that after paying income-tax of Is. 2d. in the &, the net half-yearly- 
dividend may be £ 70-8-0 ? 


105. BROKERAGE. 

A Broker is an agent through whom the purchase 
and sale of stock is conducted in practical life. He 
charges for his services a commission known as 
Brokerage on every & 100 stock bought or sold. The 
brokerage is usually $°/, in England and 3°, in 
India, Thus in investing money the duyer pays $ °/,, 
more than the quoted price of the stock, and the seller 
receives 3 °/, less than.the quoted price. 


It should be remembered that the brokerage is 
calculated as a percentage on the nominal par value 
of the stock. 

A. stock-jobber makes it his business to buy stock at 
a low rate and sell it again at a higher rate. The 
stockebroker is a kind of middleman between the stock- 
jobber and the private investor. 


Examples. 


(1) How much stock at 973 is sold to get 
Rs, 4789-12-0 (brokerage } °/,) ? 
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By selling Rs. 100 stock, Rs. (97 8) cash only , 
ds realised. . 


“. To get Rs. 97% cash, Rs. 100 must be sold. 
*. Rs. 4,789-12-0; cash is got by the sale of 
49 100 

as * 7 or Rs. 4,900 stock. 


(2) Find the yearly income derived from an invest- 
ment of £ 12,133-6-8 in 4% per cents at 149%, brokerage 
‘being ¢. ; 

To secure an income of £41, a man must hold 
£100 stock, 

To buy £100 stock, a man must invest £1497 
+ Lor £150 cash. 

+, Aninvestment of £150 yields an income of £42, 


An investment of £12,133-6-8 gives an annual 


36400 9 so ee 
Z a Sari i aa or £364-0-0, 


ancome of £ 


(3) Rs. 1,100 of 23 consols are sold out at 108% 
and the proceeds are invested in the 4 per cents at 
963. Find (1) how much of the second stock can be 
bought ; and (2) the resulting change in the income. 
(Brokerage being 3 in each case.) 

The income in the first case is Rs, 11 X 2% or 
Rs, 30-4-0. 

The sale of Rs. 100 stock gives a net cash of 
Rs. (108% — 3) or Rs, 108}, 

*. The proceeds of the sale of the 2% per cents 
= Rs.11 x 108% or Rs. 1193-8-0, 
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Rs, 100 stock of the second kind can be bought 
for Rs, (962 + $) or Rs. 963, 

<. The quantity of stock ag in the 2nd case 

5. 28 F 800 

2 *7 775 

°. Income from this investment = Rs, 1,232X y$o 
or Rs. 49-4-6 (correct to the nearest pie). | 

ood be result of the transaction is an increase of 
the annual income by Rs. 19-0-6 (correct to the 
nearest pie). 7 


= R'S, 1,232. 


(4) Aman invests a sum of money, sufficient to 
pay for the stock and brokerage in the 43% at IIo, 
and receiving the dividend for half a year, sells out 
at 107, thus losing £700 on the whole transaction. 
Determine the sum invested, (Brokerage 3 in each 
case.) 


Let £ x be the required sum invested. Then the 
nominal value of the stock in the first case is. 
800 S00x 
Bee OT ay ae 
$2 gsi © eB | 
<. The half-yearly income from this investment 
OE Lk Cee ye or See 
=e 8X 881 a00 BBE 
The sale-proceeds would be £-3,— BRON x 197 
“881 * Too 
8504 
881 
“. The total sum received by the man is. 
18x 3 S56z% 874% 
S81," px abr" 


or £ 


£ 


Ad 
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°. The net loss is ae This is by the ques - 
tion £700. 3 


<. We have 2 = 700 or = £88,100. 


(5) =A man invests £461-3-0 in the 7 Zat gt% and 
£553-17-73 in the 5% at 843. Show that he. will 
receive the same income which he would have received 
had he invested the whole sum in the 6% at 890i. 
(Brokerage being } in each case.) 
The nominal value of the stock in the’ 7% 


= £2773 x Se OL £eor-5-0, .. Income from 
20 92 


2005 Re ce y 
4 Keon £35-1-9 a year. 
The nominal value of the 5% stock purchased 
160 85 | 
*, The annual income from this investment 


this investment = £ 


or £651-12-6. | 


Me fe Eg ast -II- 
= £ 3 x —2— or £32-11-7}. 


¢. The joint income from the two investments. 
= £35-1-9 + £32-11-7% OF £67-13-4%- 
*, The nominal value of the 67% stock purchased 


pelvis, (1s Pee C's 18045 we 
= £ Se x oe or £ ee (-isaiet £1127-16-3. 


Se a De income from this 6% stock = £ scot 


6 
x pte or £ 67-13-44. 
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Hence the question. 
(6) Which is more profitable, to tee an estate at 
24 years’ purchase or to invest in the 6 % at 120? 


The statement that an estate is bought at 24 years’ 
purchase means the purchase money is 24 times the 
annual income from the estate. Hence for every 
Rs. 100 of the money paid for the estate, the estate 
gives an annual income of Rs. 4° or Rs, 42. 

*, This kind of investment yields a rate of 41% on 


the purchase money. 

‘In the second case, an investment of Rs. 120 
fetches an‘ annual income of 6%. Therefore the 
rate derived from this kind of investment is 
5 
18 


ie] 
SPs eh Io 


.. Clearly the second investment is the better of 
the two, 
Sy ies - EXERCISES. 

(Unless otherwise stated, brokerage is supposed to be included 
in the prices of stocks). 

1. A person, having bought a certain amount of 3°/, stork 
at 90, afterwards sold it, and, with the proceeds bought 5°/, 
stock He obtained Rs. 1,200 less stock than before, but his 
income increased by Rs, 60 per year, Determine what sum he - 
must have originally invested and the price at which the second 
kind must have been purchased. 

2. A man invests £832-10-0 in the 3 percents at 892. His 
first year's income he invests in the same stock but at a different 
price- His next year's income is £28-10-0. What was the price 
of the stock when he made the second investment? (Assume 
brokerage of } in each case.) 
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3. A person, who derives an annual income of Rs.160 from the 
5 per cents, sells his share at 10 premium and invests the sale- 
proeeeds in the 7 per cents. He thus increases his annual — 
income by Rs. 96-10-8. Determine the price of the 7 °/. stock at 

the time of his investment. 

4, Aperson invests Rs 4,620 in the 5} per cents at 1154. 
Soon after his investment, the price of the stock falls down to 
922. How much more stock could he have got, if he had waited 
till this time? What change wouldthis have made in his annual 
income ? 

5. With 3°/, stock standing at 90, I sold out and bought 
railway stock at 180 which paid 10 °/>, and my income was thus 
increased by £ 10; how much stock did I sell ? 

6. A man invests Rs. 3,600 in 3°/. stock at 90. He sells out 
at 80 and lends $ of his money at 6 °/,. and the remainder at 7°16. 
How long must the loan last, so that when he re-invests his 
money in 3 per cents at 90 his gain on interest may exactly equal 
his loss on principal ? 

7. Determine the change in income resulting from transferring 
Rs. 9,000 of stock from the 4} percents at 87 to 62 per cents 
at 116. 

8. A invests Rs. 3,750 in the 2% per cents, when they are at 
62%. What is his income? To what °/. on his investment does 
this correspond ? 

9. linvest equal sumsina5°/. stock, andin a 3%°/. stock 
and get 42, °/, for my money onthe whole. The 33 per cents 
are at 75. Determine the price of the 5 per cents. 

10. What sum must be' invested in fhe 4°/o stock at 85, to 
bring in a net income of Rs. 2,645 per year, when the income- 
tax is 8 pies per rupee. (Assume brokerage to be #,) 

11. A man invests £ 1,760 in 44 °/. at99. How much must 
he invest in the 5% °/. stock at 75 in order that he may get 6°] 
on his investment on an average ? ; 

12. A person derives an income of £ 830 derived from’ 
capital invested in 4°/, stock. He sells out this stock at 119 
and the proceeds he invests in a 5 °/. stock. What must have 
been the price of this stock if his present income comes to £850 2 © 
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13. lf money invested in the 4°/> consols gives: exactly 4°/, 
after paying an income-tax of 6d. in the £, what is the price of 
the consols ? 

14. Which is the ‘aie form of investment, the 6 per cents. 
at 135 or the 33 °/, at 864? What sum of money must a man 
have with him so that by investing 3'in'the former and ? in the 
latter his annual i income may come to £975? What difference 
in income would have resulted if he had chosen the more 
profitable of the investments alone ? 


15. Ifaspinning company conducts business out of money 
raised by a 5 °/. loan at 87 and realise 74 °/. on actual outlay, 
find whether the company has gained or lost and at what rate ? 

16. I have with me a sum of Rs. 27,391. How mustI divide: 
it so that by investing one part in 34 °/, at 90 and the rest in the 
7% per cents. at 120, | may derive the same income from both. 

17. A person desirous of purchasing enough 5 °/,” stock to 
‘yield an annual income of £ 2,500, when the stock is 90, delays 
till the price falls down to 85.. How much has he saved ? 


18. linvest a certain sum. 3in 4 °/. stock at par and the 
rest in a 6 °/, stock at 120. If] had invested them in the two 
stocks in the ratio 3: 7, I would have obtained Rs. 64 more than 
in the former case. What sum had I to invest ? 


19, -A man invests £5,830 in acertain stock at 99} and an 

equal sum when the price has risen to 103. He subsequently 

_ sells out the whole of this stock, and obtains only £ 4 more than 
what he originally invested. Find the price at which he sold 
out reckoning 3 as brokerage. 

20. | buy Rs. 4,125 stock and after paying income-tax at 
6 pies in the rupee have an income of Rs. 232-8-0. What rate 
©], was the stock paying ? 

21. I sell out 34 °/, consols at 94 and by investing the pro- 
ceeds in shares which pay an annual dividend of Rs. 5 per share, 
raise my income by 5°/,._ Determine the price of each share to 

‘the nearest pie. 
22. A man has Rs.11,770 cash in the 43 per cents, at a pre- 


-Mium of 10. If the income-tax is at the rate of 5 pies in the. 
xupee, find his net income. 
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23. I selia part of my stock at a discount. of 34. and realise: 
Rs. 19, 300-cash which I forthwith invest in the 44 percents. at @ 
premium of 1. I thus increase my income by Rs. 131-4.0. W hat 
rate of interest was | receiving on the former stock ? 


24. A person invests Rs. 5,200 in 62 °/. stock at 125 and. - 
Rs. 8,750 in the 74 per cents. at 130. Which is the better invest- . 


ment? Find the average rate of interest on the whole investment. 


25. The income ofa Railway Company would allowa uni-. 
form dividend of 10 °/, if all the shares were otdinary shares. 
But some of the shares are preference shares entitled to a fixed: 
rate of interest of 73°/.. and the remaining Rs. 2,50,000: 
consists of ordinary shares, getting 12°/>. Determine the whole 
stock of the company. 


26. .A manufacturing company was started with its capital 
subscribed in the tollowing way. viz. 2,500 Preference shares. 
of Rs. 100 each, carrying fixed interest at 74°], and 5,200 ordinary 
shares of Rs,75 each. Ina year the gross profits of the business- 
amounted to 34 Iakhs of rupees. From this sum, the working 
expenses and other contingencies have to be met to the extent 
of Rs. 75,000. Determine the rate of dividend that can be 


declared to an ordinary share-holder. 


27. The following is an extract from the prospectus of a-— 
ginning company ;— 


Each share will cost Rs. 100 and the amount shall be ‘sub- 
scribed as follows :-— ’ bi’ 


Payable on application | oon Shes iG 
On allotment. on ie DD Shae 
ist July 1922 se ai DDS] A 
lst October 1922 "RP son ae ol gp 
Ist Dec. 1922. ree vies OP he 


At the end of the year 1922, 1,500 shares were subscribed for 
according to these conditions. At the end of 1923 as a result of 
one year’s business, the company declared a dividend of 5°7/o. 
Aman buys shares which gave him Rs. 5C0, Determine his. 
several instalments. yet 
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28. I propose to settle on my son an annuity of Rs. 250 by 
investing in the 34 °/o consols when they are at 923. What is 
the sum I have to invest, if brokerage comes to ¢? 


29. I bought 30 shares of a certain company for Rs. 1,500 
each, the paid-up capital for each share being Rs. 1 200. During 
‘the year I got a dividend of 63 °/. on the paid-up capital anda 
bonus of Rs, 400 on all my shares. Determine the rate of interest 
I get on my investment. 


30. I buy 5°/, stock at 90. I receive one half. year's dividend 
and afterwards sell my stock at 96. I then find that I have 
gained Rg, 1,210 on the whole. What sum did I originally invest? 


31. By buying 6°/. stock at acertain price, I find I make 
64°/, on my money. I then find on paying an income-tax of 
6 pies in the rupee I have anet income of Rs. 3,131 left. Find 
the amount of stock purchased by me and the price at which 
-the purchase was made. ; 
-32. I havea sumof money to invest in 4°/, Government 
paper. I have to pay an income-tax of 5 pies in the rupee, 
¥ But my ideal is to get clear 44 °/> on my money. What must be 
the price of the Government paper if this is to be possible ? 


33. The capital of a company consists of 6,000 shares of 
it Rs'50 each and there are debentures to the amount of Rs. 80,000. 

er The profits of a certain year are Rs. 57,268-0-0, The following 
«dues are to be met from the gross profits:—(l)"An income-tax 
of 1 anna in the rupee. (2) The transference to next year's 
account of a sum not Iessthan Rs 3,000. (3) Interest of 6 °/o 
(free of income-tax) is to be paid on the debentures, and (4) 
-the remaining sum together with Rs. 2,225-4-6 carried forward 
from the last year’s account is to be distributed as dividend on 
the ordinary shares so that the dividend on each share is an 
exact number of pence. Determine the largest dividend that can 
be paid on each share under these conditions. What is the 
exact sum that is carried forward to the next year’s account? 


34. Ona certain day, 2% °/, consols were at 97§ and 4% °/, 
debentures at 105. A man who had a certain sum to invest, 
calculated that, if he invested it in one of these stocks, his 


+] 
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income would be greater by Rs. 78 in the one dase than in the 
other. What sum had he to invest ? 


35. I have on hand Rs. 17,500. I have two courses of 
investment open to me either in the 44 °/, stock at 105 or ina 
mining company paying a dividend of 2 °/, per annum of which 
the Rs. 100 shares are quoted at55. Determine which invest- 
ment will be more advantageous and by how much. 


36. Lama holder of 5°/o stock which yields me an income. 
of £ 500 a year. I sell half of it at 92, and invest the proceeds in- 


railway debentures at 46. What dividend per cent. per annum 
ought the latter stock to pay so that the transaction may increase 


my income by £ 66-13-4? 


37. A speculator buys Rs. 8,000 stock at 65 and his Bank: 


lends him money to the extent of 40°/, of the actual value, 
charging 5°/, on the loan. He holds the stock for a year, 


draws out the dividend of 3°/,, and sells out at 70. Has he 


gained or lost in the transaction? How much? 


38. A firm of barristers instructed their brokers to purchase 
sufficient India 4 °/5 stock to enable them to pay a sovereign per 


week from the dividends to an old servant. India stock was- 


then at 972, brekerage 3, and income-tax 1s. in the pound. 
What was the sunf put into the hands of the brokers? 


39. How must a sum of Rs. 5,750 be divided into two patie; 


so that by investing one part in the 8 °/, stock at 95,andthe © 


other part in the 5°/, stock at90, an average of 7°/o on the 
investment may be made? 

40. linstruct my broker to buy the following stocks at t 
respective rates and with the given brokerage. Calculate what 
sum is to be placed in the hands of my broker to enable him to 


do so. Also determine what exactly the broker gets for his- 


services and what annual income I derive from all these 
investments. 
(1) £ 1750 India 4 °/, stock at 93 [Brokerage 4], 
(2) £2,500 Canada 5 °/o stock at 954 [PBrokerage, 4]. 
(3) £ 3,225 Mexican 6 °/o Railway stock at 95 [Brokerage §}. 
(4) & 250 Debentures (34 °/o) at par (no Brokerage). 
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(5) £1,000 Government 4°, consols at a premium of 20 
_ (no Brokerage). 
106. GRAPHS APPLIED TO STOCKS. 


_ The fluctuations in the market-value of a stock can 
‘be represented graphically. The graphs in these 


_cases serve the purpose of visualisation in making a 


forcible appeal to our eyes and bringing home to our 
minds the changes in the prices. The question arises 
whether the plotted points are to be joined by broken 
straight lines or by a smooth curve or whether the 
plotted points are to be left isolate. The answer to 
the question is suggested when we analyse the value 
of the fluctuations themselves. If the changes in the 
market-value given for plotting are chosen at such 
intervals of time as make it possible for intermediate 
values of the kind plotted to exist between these 
‘consecutive intervals of time, then we can be justified 
in passing a free curve through the plotted points. 
Ifon the other hand, say, we plot, the. changes in the 
price per hour and if the price does not change 
between the end of one hour and that of the next, we 
have to leave the plotted points isolate as no_inter- 
inediate variation can be thought of. Sometimes in 
the cases of,second kind of problems, recourse is had 
to broken straight-lines, and this, though mathematic- 
ally inaccurate, helps us to see at a glance the nature 
of the fluctuations. a 


Example. x! 
The following table. gives the price of the. 5,°/, 
stock during the year 1920 


899 
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9i 


5 93 


974 


‘901g 


Assuming that 


during the respective months, intermediate variations 


Exhibit the relation graphically. 
are possible, drawa smooth curve through the plotted 


points. | 


The graph to be drawn is to connect the time of 
the year with the corresponding prices of the stock. 


Hence plot along the horizontal axi 


4. 
mx: 


AhORMANRTHD SAI TR AA SS eee SSeS 
SURRERSEEE SEL SS CShs PERRIN eee 


Hence 
ding ‘pairs 


of values and join them by a smooth curve as shown 


in the fig 196. 


e figure on 


for the prices, 
a large scale of 1/7 = 4. Plot the correspon 


s months taking 
he vertical axis 


SRDRARINBIS bAATNEREE BES e sees 
eeecesses BUDS MASBER Buh VE DERE CERO eRe 


Along t 


In choosing a scale 
H. S.1"=1 month. V.S.1" = 4 units, 


HH 
Ht 
Ht 
Fee 
He 


PPLE LEE L 
BERT TEOR ERC OAPCSRKSEUBERAN”, 
1 "408 BERS 


to represent 1 month, 


Sy “ 


the origin can be conveniently made to represent 89, 


we note that the price ranges from 89 to Io5. 
Then this arrangement helps us to draw th 


show the prices. 


*y0048 044 fo 2°}. 


Months of the year 1920. 


Fig. 196, 


(Jan., 89). 
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EXERCISES. 


1; Represent the following fluctuations graphically and 
assuming that intermediate variations are admissible, draw -2 
smooth curve :— 

& 


Average Average 
Year. Price. Year. Price. 
1910 91 1918 97 
1911 93 1919 101 
1912. 94 1920 103 
6 °/, Debentures. 1913 89 1921 100 
1914 92 1922 98 
1915 98 1923 95 
1916 100 1924 92 
1917 95 


2. The highest and lowest prices of the consols for the yeare- 
1895 to 1904 were as shown in the following table :— 


Year pai! 06 | 07 | °98 3) "99 || 01 0 | 0 04 01 | "02 “9909-1 | 2 | os 3/0 
Highest 108| 114) 114) 118 1a 12] 98 | 8 || 90 98 9 | 94 | aL 94 91 
Lo west| 104 105 111| 107] 98 | 97 | 91 ‘95 97 | 91 [93 | 7 | 95 | 87 (85 


Make a chart to show these variations graphically on the same: 
diagram. 


Another kind of problems may be graphically solved with 
great advantage. If we are given the prices of different stocks. 
and asked to find: which of them will be the most profitable 
investment, we can easily draw graphs and from their slopes 


at mere sight, we can détermine the comparative benefits of such 
advertisements. 


N.B.—The different graphs for the purposes of comparison 
must be drawn on one and the same diagram. 


a igs 
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Examples. 
Determine graphically which of the following 


the best form of investment :— 


(1) 


is 


% Stock at 80. 
7% Debentures at 150. 
34 % Consols at par 


4 


and 
6% Government Paper at 105. 


(Og OCR Bor 
Sean get oon 
e) Oo cS oO’ 
Se, : S 
ra) oa © ao On 
Oo, aw i nee! 
noe od ® © gi 
OD te AS pe ee 
9 aAW, a wo . 
oe! a0} of 0 J 
ms Uh = De ie wo 
ao omc 
een) = et eres 
ee ge em [ 
+) 
OMe CO ace 
CHOOT OS 
GEHe on oO 
a Sate 3 
SO BUVO SBE 
o D) 7 wy <O 
Pea Sete oe 
daw. o> Mo= 
pa eres Fan oy, owe 
a0eRgond Oe 
MB Tes Stns oh 
nt nn Hora = 
O67 UD Qo 
Via oro ao n 
x co 3S ome _— cB) 
43 CCCP eee 
P- oS Pe 84 Coteltcoeerieo 
VO wt Wo Wo. 
oO acl ee Ag 
Wed Sos Oa 5 "S4u490 hag {0 St 
Sononu ss ? fO SEXV 


Axis of prices. 


Fig. 197. 


G, M.—26 
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We readily see from the graph from the incli- 
nations of the different straight lines, that the 6% 
Government paper is: the most profit able invest- 
ment. If we require the actual rates arising from 
each of these investments we make the graphs cut 
PQ the locus of all points showing prices of too. The 
points of intersection are R, 5, T and W in the 
figure. The point R tells us that the rate of the 
investment in the Consols is 33%; S tells us the rate 
from the investment in the Debentures is 4-7 % nearly ; 
T shows that the similar rate from the 4% Stock is 
5% and from W we see that the Government paper 
gives a rate of 5-7 % nearly. Hence from the point of 
view of the actual rate an investor can get from these, 
they can be arranged in the following descending 
order :— 

6% Government Paper, 
4 % Stock, 
7% Debentures 
and 
34 % Consols. 


(2) Find graphically what stock atr20 and 80 will 
fetch the same rate of interest as the 3 { stock at go 


Plot the straight line through the origin represent- 
ing the graph of the 3% stock at 90. To find the 
resulting rate of interest, let the graph cut the locus 
of prices too at M. Produce OM to meet the locus 
of prices at W. Then the ordinate of W gives the 


nature of the stock at.120 giving the same rate as 
the 3 {% stock at go. 
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From the fig, the ordinate of W is 4%. 
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ig. 23 per cents. (from the fig.) 


Uv 


’ 


OM similarly cuts the locus of prices at 80 at T 


-and the ordinate of T 


gives the nature of that stock 
‘same rate of interest as the 


which at 8c yields the 


% Stock at go. 


3 


(3) Find graphically what sum I must invest in the- 


7, at 95 to get an annual income of Rs, 28. 


5 


Here the things to be connected are the sum in- 
vested along one axis and the corresponding income 


Since the income earned 


directly proportional to the sum 


along the other axis, 


is 
the 


’ 


invested 


graphical representation of the relation is a st. line. 


Since zero investment:means zero income, this st. line 


Hence to draw the graph, 


join the origin to the point representing Rs, 95 and 


passes through the origin. 
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Rs, 100 is to 


Find graphically how a sum of 


be divided between the 4 per cents. 


(4) 


at go and the 


6% at 110 so that the average rate may be 5 he 


) the graphs- 


(1 


the originas in Example 


) 


Draw thro 
of the 4% at 90 and the 6°/, Stock at Ifo. 


fig.) 


(See the 


Then the two graphs are to be combine 


d so as 


Take 


00 to be invested, 


to give 5° /, on the sum of I 


a point P representing the g 


and 5 °%.. 


iven conditions, vzz., 100 


| to one of the graphs- 


Q. Then the point Q gives the 


Thro’ P draw a 
required answer. From the fig. we see that Rs, 45 must 


to meet the other in 
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EXERCISES 
Determine graphically which of ths following is the best formy 


of investment :— 


6 °/, stock at 120 
9 °/, stock at 150 


1. 


and 


32 °/, stock at 80 
2. 5/5 stock at a discount of 


10 


8 °/, consols at a premium of 20 


and 
°/, debentures at par. 


6 
3. Rs. 5 dividend on shares of Rs. 


0 dividend on shares of 60 each 


Rs. 7-8- 


and 


7 °/. stock at 70. 
4. Determine graphically what stocks at 90 and 115 will fetch 


the same rate of interest as the 44 per cents. at 105. 
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5, Find by plotting what stocks at 75 and 130 will fetch the 
same rate of interest as a dividend Rs. 3-12-0 on shares of Rs. 60: 
each. 

6. Find graphically what sum | invest in 6 °/, debentures at 
110 to derive an annual income of (1) Rs. 29 and (2) what income 
will be derived from an investment of Rs. 275. . 

7. hold as much of the 52 °/o stock at 85 as to enable me to 

, get an annual income of £25-17-6. Determine from a graph 
what I can get by disposing of the stock. 


8. How should a sum of £500 be divided between the 5 per 
cents. at 75 and 7 ©], stock at 120 to get an annual income of 
£ 31-13-42? Givea graphical solution. 

9. How should asum of Rs. 100 be divided between the 
44 per cents. at 80 and 6°/, debentures at 120 to derive an 
avetage rate of 54 on the two investments? Determine your 
answer from your squared paper. 


10. linvest my capital partly in the 63 consols at 95 and 
partly in the 5 per cents. at 85. On the whole I find that I get 
on an average 64 °/. for my money. Find from a graph the ratio 
of the sums invested in the two cases. 


CHAPTER XXIV, 
TIME AND DISTANCE. 
107. SPEED OR VELOCITY. 


The speed of a moving particle is measured, when 
it moves uniformly, by the distance traversed in a unit 
of time. When we say that a variable speed at any 
moment is s miles per hour, we mean that, if the 
body continued at that rate throughout one hour, it 
would describe a distance of s miles Practically no 
journey is done at.a uniform speed. Taking the 
familiar case of atrain, its rate is small when it leaves 
a station, some time later it reaches its high speed and 
then reduces again its speed at the approach of the 
next station. A man similarly walks during the first 
part of ajourney ata fast rate, then his rate slows 
down as a function of exhaustion and again reaches 
its normal value after sufficient rest, But in all ele- 
mentary numerical work, calculation is made on the 
assumption of uniformity of motion. 


108. RELATION BETWEEN TIME AND DISTANCE, 


Time varies directly with distance, 7 é., the longer the 
distance to travel, the longer the time for a given rate, 
Similarly at a given rate, greater the time of motion, the 
more the distance travelled will be. Hence this sort 
of relationship between the time and the distance 
travelled, supposing the rate of motion to be uniform 
and constant, has for its graphical representation a 
straight line. 


Cd 
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109. RELATION BETWEEN RATE, TIME AND 
DISTANCE. 

Now supposing the distance travelled to be fixed, 
if the rate is decreased, time is correspondingly in- 
creased, Heénce for a given distance rate varies 
inversely with time and similarly time varies inversely 
with rate. | 

| 110. RELATIVE VELOCITY. 

The rate of approach or separation of two moving 
bodies. is called the relative velocity of either with 
respect to the other, and must be carefully distin- 
‘guished from the actual velocity either of them has, 
This relative velocity is the sum of the two rates when 
the two bodies are moving in opposite directions and 
as the difference of the two rates when the two bodies 
are in the same direction, The word overtake is used 
to denote two moving bodies coming together when 
moving in the same direction and the word mee? is 
used in a similar sense when the motion is in oppo- 
site directions. 

111. MOTION IN A CIRCLE. 

This kind of motion differs from motion in a 
straight line in the persons coming periodically to the 
starting point at the end of every circuit. Here also 
motion may be in the same direction or in opposite 
directions. When two persons move round a circle 
starting from the same point on the circle and in the 
same direction, the faster gains over the slower and 
they will be together again at the starting point when 
he gains an exact number of rounds. over the other. 
When this time is to be theleast, z.e., when weare asked 
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‘to find when they will xext be together at the starting 
point, we have to determine when the faster gazus only 
one round over the slower. When under similar cir- 
‘cumstances, motion is in opposite directions, when 
they meet, they together traverse the length of the 
whole circuit. 

Note.—When a speed in feet per second is to be converted 


‘into miles per hour, make use of the relation that aspeed of 44 ft. 
per second is 30 miles per hour. 


Examples. 


(1) A boat goes up-stream at 3 miles an hour 
and downestream at 4 miles an hour. I travelled in- 
the boat from P to Q up-stream, halted at @ for 4 
hours and then returned to P. I took 18 hours in 
all. Find the distance between P and Q, 


The total time spent in travelling is 14 hours. The 
time spent in travelling up-stream is 4 x 14 or 8 hrs. 
and the remaining time of 6 hrs. is spent in the down- 
ward journey. “. The distance between P and Qis 
24 miles (8 X 3). 


(2) A train starts from A to B, 72 miles distant, its 
proper speed is 20. miles an hour, but after going 24 
miles, it meets with an accident which delays it for 10 
min. and with its speed reduced it reaches B 58 min... 
behind time. Determine the reduced speed of the 
train, | 

The normal time over the journey of 48 miles of ail cs 
latter part is 2 hrs, 24 min, But the extra time taken. 
for travelling alone due to the reduced speed is 
58 —.10) or 48 min. .. The time taken for the latter 
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part of the journey due to the reduced speed is 3 hrs. 


3 
12 min. Hence the reduced speed is 48 X ror 15 miles 


per hour, 


(3) A straight railway runs across an open plain. 
A man on foot finds from his map that the nearest 
station is 7 miles from the nearest point on the 
railway. To reach the station he will have to walk 3 
miles farther than to reach the railway at the nearest 
point, How far is he from the station? 


Let P be the position of the man, Q the nearest 


Q 7 miles Railway. 
7 90° R 


P 

Fig. 201. 

point on the railway and R the nearest station on 
the railway. Then by the question, QR =7 miles. 
Let PQ be x miles, Then (x + 3) is the distance he 
has to walk to reach the nearest station on the railway. 
Then from the rt..2d. A POR we have (% + 3)8 
= x7 + 49. 


2284 6x +9 =274+49. *. x=4° or 63 miles. 
Hence PR the distance required is J (2) +49 or 
af + 49 or 9% miles. 


(4) Two friends walking at 4 and 5 miles an hour 
respectively start at 6 a, m. from: two towns 45 miles. 
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apart. At what time will they meet and how far will 
each of them have travelled ? 


The rate of approach is (4 + 5) or 9 miles an hour. 
They will meet ata time when they have together 
travelled a distance of 45 miles. Hence the time 
required is 4° or 5 hrs. after starting. ~. The time of 
meeting is 11 a. m, They would then have travelled 20 
and 25 miles respectively. 

(5) If I walk from my home to my office at the rate 
of 3 miles an hour, Iam 20 min, late. If] run at 5. 
miles per hour, I arrive 15 min. before time. Find the 
distance between my house and office. 


The rate in the second case is 5/3 of the rate in the 
first case- Hence the time in the second case must be 
3/5 of the first time, ze. 2/5 of the first time less. This. 
is according to the question 35 min. (the difference of 
time inthe two arrivals.) Hence the first time is. 


BS min. Since the rate for that time is 3 miles 


per hour, the distance required is age x 2 or 


4% miles, 

(6) Three cyclists A, B and C, ride round a Cir- 
cular track at 8, 9 and 10 miles per hour respectively, 
They start together from the same point, but C rides 
in an opposite direction to A and B and meets A one 
minute after passing B. What is the length of the 
track ? ) 


Let us suppose that Cmeets B in x min, and con- 
sequently A in (z+1) min, The sum of the distances. 
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‘travelled by C and B in # min. must be the length of 
3 circuit, Similarly C and A together in (x + 1) min. 
must have travelled once round the track, Hence 
equating these two values, we have 16724 = 1584 
(x + 1). 

Whence + = 18 |. the length of the track = 
18 x 1672 ft- or 6 x 1672 yds,-or 5 miles 1232 yds. 


EXERCISES. 


1. Rama walks p miles in 7 hours. Krishna walks 2 miles 
sper hour less than Rama. How far does Krishna walk in (¢ + 5) 
hours ? 


2. If1 goto a place M froma place N viaa third place R, 
I have to travel 520 milesin all. R is 4 times as far from N as it 
is from M. What is the distance from N to R as the crow flies ? 


3. ldrive towards a village which was told was 56 miles 
_away, at 8miles an hour with the intention of reaching it in 
7 hours. After going a miles, | learn that the journey is 12 miles 
more than I was originally informed. Give a formula for the 
“amount by which I must increase my speed so as to arrive at my 
destination as I had originally intended. Evaluate your result 
~when a = 22. 


4. Two towns are connected by two railways, one route being 
10 miles longer than the other. A train on the first railway aver- 
aging 40 miles an hour takes 10 min. longer to the journey thana 
train on the second railway averaging 30 miles an hour . What 
-are the lengths of the two routes? 


5. The journey between 2 towns by one route consists of 215 
miles by rail followed by 126 miles by sea; by another route it 
consists of 387 miles by rail followed by 36 miles by sea. If the 

“time occupied on the journey by the second route is 1f of the 
-time occupied by the first route, find the average speed by rail, 
assuming it to be the same by each route and 25 miles an hour 
‘faster than the average speed by sea. 


6, On my home, | go by train to a junction, and either walk 
“3 miles home, or wait for 15 min. travel 10 min. by train and then 
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walk a mile. I get home at the same time by the two. methods. 
At what speed do | walk? 

7. A train after travelling | hr. is detained 45 min after which - 
it proceeds at 3/4 of its former rate and arrives 24 min. late. If the 
detention had taken place 5 miles farther on, the train would have 
arrived 3 min. sooner than it did. Find the original rate of the - 
train and the distance travelled. 


8. A cyclist travelling with uniform velocity along a straight 
level road on a foggy day, when objects were just visible a fur- 
long off seesa mile stone in front of him for 4a min. After- 
wards, he overtook a carriage, the back of which he saw. fora 
min. andahalf. With what velocity (supposed uniform) was 
_ the carriage going ? 

9. A vessel was ordered to steam from P to Q 120 miles away 
in 6 hours. A break-down in her engines occurred on the way, 
this delayed her 45 min. and then she was able to proceed at 
only 3/4 of her former rate. If she reached OQ 13 hours late, 
where did the breakdown occur? 

10. Two trains going in opposite directions meet at l p. m. 
when each is punctual. One day when the first train is 15 min. 
late and the second 5 min. late they meet at 9 min. past one. If 
the speed of the first train were 40 miles an hour, determine the 
speed of the second. Assume that the trains are travelling dt 
their normal speeds. 

“11. Two boys Parthasarathy and Srinivasan start to run from. 
school te a shop 650 yds. away, and back. Srinivasan return- 
ing meets Parthasarathy 50 yds. from the shop and gets back to » 
school two minutes before him, What was the time taken by 
Parthasarathy ? | 

12. I wish to catch a train 10 miles away and have one hour 
to doit. Ican cycleat 15 miles an hour butat that speed my 
cycle is likely to break down, in which case, I will have to walk 
with the machine at 3 miles an hour. What is the least distance | . 
must cycle before | can feel that I will not miss the train? 


13. A balloon ascends from a point P on the seashore and is 
carried by the breeze until it stops perfectly still, vertically above 
a lighthouse L, when the balloon is found to be exactly 2°5 miles. 
‘ 
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above the sea-level. The flash of a gun fired at P is noticed in 
the balloon and the report is heard exactly 21 seconds later. If 
-the speed of sound be taken as 1056 ft. per sec-, determine the 
distance between P and L measured on the ground. Assume that 
light travels with infinite velocity. 
14. A traveller walks a certain distance. If he had gone 
2% miles an hour faster, he would have walked the distance in 
8 of the time; if he had gone 14 miles an hour slower, he 
would have been 2 hrs. longer on the road. Find the distance 
~travelled. 
15. Two men A and B can walk at 4 and 5 miles per hour and 
cycle 10 and 12 miles an hour respectively. Having only one 
_ cycle between them, they have to travel 75 miles, starting and 
arriving simultaneously. They agree that A shall ride first, then 
dismount, leave the cycle and finish the journey on foot, when B 
reaches the cycle. he will rest 2 hours and then complete the 
journey on the machine, Find the time taken on the journey- 


16. Atrain runs from PtoQ a distance of 160 miles. There 
are 6 intermediate stations, at each of which the train stops for 
74min. The time allowed for the journey is the time that it 
would have taken if the train ran through at 30 miles an hour 
without stoppages. The train leaves the last station 10 min. late. 

‘If this station is 32 miles from Q at what rate must the train run 
this distance if it were to arrive at Q in time ? 


17. In going the shortest way from A to B, a man had to go 
back one mile to pick up something he had dropped. and took 
3% hours over the walk. He went back bya route which was 

‘4a mile longer and took 3 hours over the return walk. Find the 
rate of walking and the shortest distance from A to B. 


18. The diameter of each front wheel of a carriage is x ft., 
while that of each back wheel is larger by 1 ft. 3/’. How far does 
the carriage advance for each revolution of the front wheels? 
The carriage on a journey passes through three places A, B and 
C. Between A and B the front wheels make 600 complete revolu- 
tions, and between A and C the back wheels make 600 complete 
revolutions. What is the distance between B and C? 


19. A sailing boat starting from a certain fixed position sailed 
a certain distance North, then half as far again due South. After 
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going about and sailing North again for 10 miles, she reached 
12 miles South of her original starting point. How far did she 
sail North in the first case? 


20, Two motorists driving uniformly but at different rates start 
at 12 noon, one from to A to B and back and the other from B to 
A and back They meet at 4 p. m. for the second time at a point. 
20 miles from A. If B is 60 miles from A, find when and where 
they meet for the first time. 


21. Two towns P and Q are connected by three different lines 
of railway of the same length. Three trains leaving P at 12, 
12-10, and 12-20 respectively and travelling uniformly are 
observed to pass a signal-box at Q exactly abreast of each other 
at lo’clock. If at 12-30 the sum of the distances travelled by the. 
three trains be 42 miles, calculate the distance between P and 
the signal box at Q. 


22. Two men runin opposite directions round a circular 
track at an equal and uniform speed and complete the circle each 
in 2 hours, 15 min. After the meeting, one man finds that his 
average speed from that meeting to the next meeting is 7 of what 
it was before. When and where will they next meet? 


23. The railway between two towns A and B is 64 miles long. 
The 7-30 a.m express from A arrives at 10-24am.; and the 
6-45 a.m. passenger from B arrives at A at 11-45am. Assuming 
that the rate of each train is uniform, determine when and where 
they meet. 

24. Three places, Egmore, Pallavaram and Chingleput are 
passed by a train at 8—30, 9—6 and 9—45 respectively. Another’ 
train passes Egmore and Pallavaram at 7—40 and 8—50 respec. 
tively. If both the trains travel uniformly find when the second 
train reaches Chingleput. If the rate of the second train can be 
assumed to be 12 miles an hour. what is the rate of the first ? 


25. ABisa straight railway and C a place 7 miles from the 
nearest point B of the railway. Suppose goods to be sent from 
A to a siding s by rail and thence by road to C, s being x miles 
from B. The cost by rail is 8 as. per mile and by road Re. 1-0-0 
per mile. The distance AB is16 miles. Find an expreasion for 
the total cost of carriage, Give a graphical representation of this 
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relation, Determine from your graph where the sidings must 
be located in order to. keep the cost as low as possible, 


26. AandB start together to go to the top of the mountain 
at Thirupathi. A could reach the summit 30 min, before B. but 
missing his way goes a mile and back needlessly, during which he 
walks at twice his usual pace. He does the rest of the walk at 
his ordinary rate and reaches the summit only 5 min before B. C. 
starting 24 min. after A and B and walking at 2 miles per hour, 
reaches the summit 19 min. after B, Determine A’s and B's. 
rates of walking and the distance from the foot to the summit of 
the mountain. 

27. Two man walking from P to Q and Q toP respectively 
and starting at the same time meet in 9 hours at a point 354 miles. 
from P, and are 20 miles apart in5 hours. Determine the dis- 
tance P Q and the rates of the two men. 


28, I set out from Triplicane to walk to Saidapet at 4 miles 
an hour. Half.an-hour later, my nephew set out from Saidapet 
to meet me at 3 miles an hour. When and where will we meet 
if the distance between Triplicane and Saidapet be 7 miles ? 


29: Onacertain journey, I walked at 4 miles an hour, until 
the number of miles left to be walked was 5 less than the number 
of hours I had been walking. Then I walked the rest of the way 
at 3 miles an hour. If the whole ‘journey occupied 12 hours. 
36 min, find the length of the journey. 


30. A canround acircular path 4 times. while B can run 
round another circular path 6 times. Their speeds areas 5: 3. 
Compare the lengths of the courses. If A by increasing his. 
speed runs round his path 7 times while B with his unaltered 
speed runs round his 7 times, determine by how much °/, of the 
original speed, A has now increased his speed. 


31. Two travellers start towards each other from 2 places,one 
walking 2 miles an hour faster than the other. They meet 
3 miles from the middle of the distance and find that the time of 


the faster over the whole distance would be 44 hours. Find the 
distance. 


32. At 8 p.m. the Ceylon Boat-mail leaves Egmore for 
Chingleput and travels at the rate of 27 miles per hour. At 
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8-30 p.m, a passenger train left Chingleput for Egmore at 21 miles. 
per hour. If they meet exactly midway between Egmore and 
Chingleput,, determine the distance between Egmore and: 
Chingleput. 


33. A, Band C walk at the rates of 4,5, 6 miles an hour res- 
pectively and they begin to walk from the same place along the 
same road at 3, 4, and 5 p. m. respectively. When B overtakes A, 
Asends him back with a message to C. Determine the time when 
C gets the message: 


34. ThoughI ride from P toQ and back again at uniform 
speed, I seem to do the journey from P to Qat 8 miles an hour and 
the return journey at 6 miles an hour, because the clock at Q is 
20 min. slower than the clock at P. Determine my actual rate 
and the length of my journey. 


35. A person walking alonga road in a fog meets one waggon 
and overtakes another which is travelling at the same rate as the 
former. He observes that between his first seeing and 
passing the waggons, he walks 15 yds. and 45 yds. respectively, 
Determine how far he can seein the fog, and compare his rate 
of walking with the rate of each waggon. 


36, Four people wish to be conveyed as quickly as possible 
to a place 5 miles distant. They can walk 4 miles an hour, and 
have a motor car that can go 18 miles an hour but holds only two 
besides the driver.. Two set off on foot. The car takes the other 
two, a certain distance, sets them down to continue on foot, and 
then returns to bring the other two. At what point must the car 
set down those it took first in order that the four may arrive at 
the same instant? Find also the time taken to do the journey. 


37. Three motor cycles A,B and C leave Madras for Chingle- 
put. B starts 30 min. later than A and travels 3 miles an hour 
faster. C starts 45 min. later than A and travels 5 miles an hour 
faster. If they all reach Chingleput at the same time, find their 
respective speeds as well as the distance between Chingleput and 
Madras along the road they travelled. 


38. A passenger steamer left Colombo for Bombay and main- 
tained a uniform speed for 36 hrs when her'engines broke down, 
G. M.—27 


418 GENERAL MATHEMATICS. [CHAP. XXIV. 


causing a delay of 4hours After temp”rary repairs, she proceed- 
ed on her journey but at 34 miles per hour less than before, and 
hence arrived at Bombay 25 hrs, late. If she had travelled the 
whole distance at the reduced rate, without any accident. 
she would have arrived 3 hours later than she did. Find the dis- 
tance between Colombo and Bombay. 


39, I leave home at half-past two and walk to Town which 
IL reach when the clock on the Ripon Buildings indicates a quarter 
past three. I stay 25 min. in Town and return home by a route 
i as long again as the route by which I went to Town, at a rate 
twice as fast as | walked and reach home at 4 o'clock. Jlow 
much was the Ripon Buildings clock wrong ? , 


40. A marksman firing ata target 800 yds. away hears the 
bullet strike the target 7°2 seconds after he fires. A by-stander 
600 yds. from thetarget #nd 500 yds. from the marksman hears the 
bullet strike the target 5°1 seconds after hearing the report. 
Calculate the velocity of sound. (Assume x ft. per second to 
be the velocity of firing and y ft. per sec. the velocity of sound 
and proceed.) 


41. A marksman firing ata target 500 yds. away hears the 
bullet strike the target 5°25 seconds after he fires. A by-stander 
equidistant from the target and the marksman hears the bullet 
strike the target 3°75 seconds alter he hears the report. Calculate 
the velocity of sound. Show that if the by-stander moves so as 
always to be equidistant from the tar 3et and the marksman, the 
interval of time between his hearing the report and the target 
struck will be constant whatever may be his distance from the 
target, 


112. PROBLEMS ON UP AND DOWN STREAMS. 


Here we have to take into account the rate of the 
‘stream. When we go up or work against the stream, 
the current is to our disadvantage and hence hinders 
us and retards our motion. Thus the net rate up 
stream is the difference between the rate in still water 
and the rate of the stream. It is therefore clear that 
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-only when the rate of the man in still water is greater 
than the rate of the stream itself, he can ever think 
of going up, otherwise the current gets the upper 
hand and always puts him back. Similarly when we 
go down stream we are carried vy the current, the, 
current here is to our advantage and our motion.is 
accelerated. Hence the net resuJting rate down-stream 
is equal to the sum of the rate in still water and the 
rate of the current. Thus it is clear that different 
times will be taken to go up a certain reach in a 
viver and come down the same distance. In this. 
respect. therefore motion in rivers and streams where 
we have a flowing current differs from motion in 


still water 
EXERCISES. 

1. A boat goes up-stream three miles an hour and down 
etream at 4 miles an hour. I travelled in the boat from P toQ 
up stream, halted at Q for 4 hours and then returned in the boat 
to P. 1 took 18 hours in all. Find the distance between 
P and Q. 

Sol. The total time taken for travelling alone is (18—4) or 14 
hours. Of this the time for the upward journey: time for the 
down journey :: 4: 3. (inversely as the rates.) Hence the 


‘time for the upward journey is ax 14 or 8 hours. Hence the 


distance between P and Q is 8 X 3 or 24 miles. 

2. An aeroplane has to bomb fort 220 miles due north. 
The wind is due south. The speed of the aeroplane is 75 miles 
an hour in still air. The aeroplane returns in 6 hours. Determine 
‘tthe velocity of the wind. 

Let x miles per hour be the velocity ofthe wind. Then the 
met rate when going north is (75—x) miles per hour and when 
‘going south the net rate comes to (75-2) miles per hour. Hence 


by the Question we have, aa ae eet = 
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3. A man rows against a stream flowing at 4 miles an hour 
to a certain point and then turns back stopping 12 miles short of 
the place whence he originally started. If the whole time 
occupied in rowing be 4 hrs. 15 min and if his uniform speed in, 
still water be 7 miles an hour, determine how far upstream he 
went, 


4. A man rows toa place 163 miles distant down a river and’ 
back in 6 hours 40 min. If the rate of the river had been twice 
as great, he would have taken 6 hrs, 524 min. Find the rates of 
the river and the man, , 


5. Aman rowing against a stream, meets a log of wood, which: 
is being carried down by the current. He continues rowing 
in the same direction for a quarter of an hour longer and then 
turns and rows down the stream overtaking the log 15 miles- 
lower down than the point where he first met it. Find the rate 


of the stream. What peculiarity do you note about the rate of: - 


the man ? 


-6.° A> steamer goes # miles up stream in g hours, and then c- 
miles down in d’hours. The stream ‘flows ¢ miles an hour and the 
boat could go ‘¢’ miles an hour in still water.’ Express # and c in 
terms of g, d, ce. and#. if = 28,¢g=4,c = 28, d= 14, what 
are ¢ and £? ) 

7. A man rows down stream a certain distance and returns. 
His rate in still water is 7 miles an hour, Compare in a ratid: 
form the time he takes to what he would have taken if there had’ 
been no current, Is your answer dependant on. the distance 
travelled 2? Give a reason. 


8. Onastream, Plies between and equidistant from Q and R. 
A man can swim from P to Q and back in 3 hrs. 20 min and from: 
Q to Rin 5 hrs. 45 min. How long would he take to swim from 
RtoQ? — | 


113. PROBLEMS ON RACES. 


Two or more competitors are said to start level when 
they start together. When one is given some advance 
over the others either in time or in distance he is said 
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‘to have a start. When all the competitors reach the 
-goal or destination at the same instant, then the race 
iis said to be a dead-heat. If one competitor reaches 
the goal before the others, he is the winner in the 
race and he is said to beat his rivals. by a certain 
-distance or by a certain time, the distance being the 
balance of the distance which the other competitors 
have yet before them to complete, and the time being 
‘the extra time required by them severally to complete 
the racing distance. 


Examples. 


(1) A, Band C runarace which A wins, beating 
B by 10 yards and C by 21 yards, Afterwards B and 
C run over the same course and B beats C by 12 
yds. What is the length of the course? | 


‘Sol sedlset the length of the course be # yds. Then 
A runs z yds., B, (r—10) yds. and C, (% — 24) yds, 
B’s rate _ * — 10 
Camis x27, 
while B completes his # yds., C would have run only 
(~ —21)x 

(e— 10) 
for he is beaten by 12 yds. Hence we have the 
x (#— 21) f 
(x — 10) 


an the same time. Hence Hence 


yds,, which is by the question (7—I2) yds., 


equation == (x—12) whence determine 4. 

(2) Govind can give Gopal 15 yds. start ina 
‘hundred yards’ race. The sum of the times taken by 
both of them for a quarter mile is 5} min. Determine 
4zovind’s time over the race. 
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So].—Govind runs 100 yds. while Gopal runs only 
85 yds. in the same time. Hence Govind’s time : 
Gopal’s time for the same distance :: 85: 100 or 
17: 20. 

Since their joint time for a quarter mile is 63 min., 


: : ae Ed ve 
Govind’s time for the quarter mile is ss ~ = min, 


Hence his time over the race is what he would have 


b) 
taken at this rate to run 100 yds. This is s x x 


gr 85 g5 _ bb 
yt as min., 1 O07 x ge Or 34'5 seconds only. 


EXERCISES. 


1. A and Bride a race of 32 miles on cycles. The driving- 
wheel of A’s machine makes 4200 revolutions per hour, and 
has a circumference of 158 inches; that of B makes 4,325 revolu- 
tions per hour and hes a circumference of 150 inches; which will 
win and by how much? 


_2. A hare sees a hound 220 yds away from her, and runs off 
in the opposite direction at a speed of 15 miles an hour ; 36 seconds- 
later, the hound perceives her and gives chase at a speed of 20 
miles an hour. How soon will he overtake the hare and at what 
distance from the spot whence the hare took flight ? 


3. Two boats start to row a race at 4 o'clock. The race is- 
over at 10 min. past 4, the losing boat being 60 yds. behind at 
the end. At 6 min. past 4, this boat was 575 yds. from the 
winning post. Determine the racing distance and the speed of 
each boat in miles per hour. 


_ 4. Accan just give B a start of 40 yards and Ca start of 54 
yards in a walking contest of half a mile. How much can B give 
C in a quarter mile contest? 
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5. A and 8 runarace; B has 60 yds. start, but in the time A 
runs 25 yds., B runs 20 yards, determine the length of the course 
if A comes 5 yards ahead of B. * 


6. Inacycle race Rama goes @ ft. per second and Krishna 
goes zs miles per hour. After 5 min, Rama is 110 yards ahead 
of Krishna. What is the value of a? 


7. Rama and Govind start to run a race to a certain post and 
back again. Rama returning meets Govind at 100 yds. from the 
post, and arrives at the starting point 2 min. before him. If he 
had immediately run again to meet Govind, he would have 
met him when Govind had still to run } of the distance between 
the post and the starting place. Find the length of the race and 
the time occupied in it. 

8. AandBstarttorun a race. When A has run f ft.. Bis 
q yds. behind, B then increases his pace by 5: 3. The race lasts 8 
min. longer and results in a dead heat. Find the distance and 
the rates of running. 


9. Ina walking race, A gives B a start ofsamile. After A 
had walked for 45 min., he overtakes B but 20 min. later he 
meets with an accident which detains him 20 min. On resuming 
the race, A walks for 1 hour 15 min, and again overtakes B one 
mile from the winning post. Find the length of the course. 


10, Itake 9 steps while my friend takes 11, but 5 of my steps 
are equal in length to 7 of my friend's. Who is the quicker 
walker and'who will win ina race of 100 yds. and by how much? 


11. Rama can walk 5 miles in 14 hours, end Krishna 6 miles 
inl hr.50 min.¢ They start to welk a match over a distance of 
90 miles. Who will arrive first and by how many min, will 
he win ? 

12. Two persons undertake to run a mile race. One of 
them runs uniformly throughout at 11 yds. in 2} seconds while 
the other runs partly at 6 yards in 1} seconde. _The latter finds 
that he js €0 yds. behind his rival end so with en increased speed 
wins by 10 seconds. Determine his speed during the latter part 
of the race. 
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13. Govind and Krishna run a race. Govind runs uniformly 
at 5 yds. per second and Krishna at 6 yds. over the first half and 
at only 4 yds. over the other half. Determine which would win 
and by how much. Ifthe distance by which the race is won is 
10 yards, determine the length of the course. 


14. Icycle a mile in 7} min. and my friend cycles at 7$ miles 
an hour. The faster wins the race by 6 min. Find by how many 
yards he will win. 


15. In a race, B has a start over A, and Can equal start overB. 
If A passes B in 10 min. and 7 min. afterwards passes C, in what 
time from the start will B pass C ? 


16. Acan give B 17 yds. and can give C 35 yds. start ina 
quarter mile race, and B can give C 5 seconds start in the same 
distance. How long does each take to run the quarter of a mile ? 


17. PandQruna race which P wins by ‘a’ min. Deter- 
mine in feet the distance run, if P’s rate is ‘>’ miles an hour and 
Q's rate is ‘c’ miles an hour. 


114. PASSING OF TRAINS. 


The length of a train means the distance between the 
two extremes of the trains, z.¢., generally the distance 
between the front part of the engineand therear ofthe 
guard-van. Sometimes problems arise in which the 
moving trains cannot be treated as particles but due 
attention is to be paid to the dimensions of the 
moving body. Such problems occur when one train 
passes a man or telegraph post or an extended body 
at rest as a platform or an extended body in motion 
as in the case of a second train in motion, Passing 
of aman or a telegraph post is said to commence 
when the engine is opposite to the man or the post, 
and it is said to be complete when the guard-van is 
opposite to the same. To do the same, the engine, or 
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‘for our purposes, the train hasto gain a distance. 
equal to its own length, This is done at the rate of 
the train itself when the man is at rest or at the 
-difference of the rates of the two. bodies when the 
motion isin the same direction or at the sum of the 
rates when the motion is in opposite directions, 
When the second body is an extended. body but 
stationary as in the case of a platform being passed 
by a train, the train has to travel a distance equal to 
its own length and that of the platform and this is 
done at its rate. But when one train passes another 
in motion, the passing train has to gain over the 
other a distance equal to the sum of the lengths of 
the two trains and this is done either at the sum or 
the difference of the rates of the two trains as the 
case may be. 


Illustrative Examples. 


(1) A train whose length is 165 ft, is moving at 
the rate of 30 miles an hour, and overtakes a second 
train 143 ft. long which is moving ona _ parallel line 
at 20 miles an hour. Find how long the first train 
will take (1) to pass a mile-stone, (2) to pass a 
passenger in the second train and (3) to. pass ah, 
second train. 


Sol. :—In such problems the first step is to express 
the rates in feet per second. The rate of the first 
train is 44 ft. per second and that of the second is 3 of 
44 or 294 ft. per second. The first train will passa 
mile-stone when it travels a distance of 165 ft. (its 
own length) with its actual velocity. The time 
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15 
required for this a seconds or 32 secends, 


(2) The passenger in the 2nd train partakes of 
the motion of the second train and hence the rate of 
the passenger is 294 ft. per second. 


The train has to travel a distance equal to its own 
length to pass the passenger in the 2nd train and this 
is done at the difference of the two rates as the two 
trains are moving in the same direction (as indicated 
by the word overtakes). 


’. The time required for this is ay 
15 


or 788 %3 or 11+ seconds. 
ag 4 


seconds 


(3) The time taken by the first train just to clear 
the second train is the time that it takes to travel 
a distance equal to the sum of the lengths of the 
two trains at the difference of the two rates. 


The required time is therefore 105 it, 143 seconds 
(44 — 293) 
7 
or ax 3 or 21 seconds. 


(2) A passenger train, moving at the rate of 45 
miles an hour, overtakesa mineral train, 1} times as 
long and moving on a parallel line at the rate of 27 
miles an hour, and passes it completely in 25 seconds 
How long would the passenger train take to pass 
completely through a station 165 yds. in length? 
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Sol. :—The net rate of gaining is (45 — 27) or 18 


6 
: ue 4g 432 
miles per hour or #4 X = or ak ft. per second, 
185 


The passenger train has to travel a distance equal 
to the sum of its length and the length of the mineral 
train or 2} times its own length, as the mineral train: 
is 14 times as lorig as the passenger train, 


24 times the length of the passenger. is 
25x “S or 660 ft. .. The length of the passenger 


ae aay ky 
is © X fp OF 264 ft. 


In the second case the passenger train has to 
travel (264 + 495) or 759 ft. to pass the station. 
This the train does with its actual velocity. .. The 


23 


time required for this 789 a 


2 


or 114 seconds. 


(3) A train was noticed to pass a station 440 ft. 
long in 63 seconds, and another station 220 yds. long: 
in 9} seconds. How long was the train, and how 
fast was it moving ? 


So].:—In the second case the extra time taken is 
22 seconds, This is because the train has to travel an 
additional distance of (220 x 3— 440) or 220 ft. 
‘Hence in 22 seconds the train travels 220 ft. Hence 
the rate of the train is 3 X 220 or 824 ft, per sec 
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15 : 
3 % 186K 15 
eS ae 
_ 4 


or 56} miles per hour. 


ade : 16 . % 
Again if the train travels (2) ft. per second, then tn 
55 10 
yi att! _ 66% ., 
62 seconds it must have travelled y xs or 550 ft. 


:. The length of the train is (550 — 440) ft, or 
rio ft. : ) 


(4) A man standing on a platform notices that a 
train going in one direction takes 3 seconds to pass 
him, while a train of the same length in the other 
direction 4 seconds. How long will they take to pass 
one another ? 


So]. :——-The first train travels its own length in 3 
seconds. .. In 1 second it travels 3 of its length. 
Similarly the second train travels in 1 second, z of its 
own length... In going in opposite directions the 
two clear per second (3 + ¢) or Zz of the length of 
‘either, since the trains are of equal length. But to 
clear twice the length of either (z.e., the sum of the 
lengths of both the trains) the time taken will be 


2 12 
Maat or 35 seconds or 3'4 seconds nearly. 


EXERCISES. 


_ 1. Two trains are travelling in opposite directions at uniform 
-speeds. They pass each a telegraph post in the same time and 
they pass each other in 4 seconds. If the lengths of the trains 
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added together be 220 yds. and the faster train runs 5/4 times as. 
fast as the slower, determine the length and speed of each train. 


2, Atrain going at the rate of 20 miles per hour passes a man: 
walking in the same direction at the rate of 4 miles per hour in 
12 seconds. Determine the length of the train. 

3. Two trains start simultaneously from Madras and Dhanush 
kodi respectively and travel towards each other at 30 and 20° 
miles per hour respectively. When they meet it is found that the 
Madras train has travelled 90 miles more than the other. Find’ 
the distance from Madras to Dhanushkodi. 


4. A train, while travelling at the rate of 30 miles per hour, 
whilst inside a tunnel meets another train of ? its length, travel- 
ling at 45 miles an hour, and passes it completely in 44 seconds. 
Find the length of the tunnel, if the first train passes completely 
through it in 15 seconds. 


5. A pereon on the platform of a station which is 132 yds, 
long, notices that a train, which takes 3 seconds to pass him: 
occupies 7} seconds in passing completely through the station.. 
What is the speed of the train ? 

6. A train whistles both on entering and on leaving a tunnel’ 
165 ft. long and the engine-driver on another train, which is 
approaching the tunnel from the opposite: side at 45 miles an 
hour, hears the whistles at an interval of 3 seconds. Determine 
the rate of the first train in miles per hour assuming that sound: 
travels at 1056 ft. per second. 


‘] wo trains are travelling in opposite directions at uniform 
speeds. ‘They each pass a man at rest in the same time, and’ 
they passeach other in 10 seconds. The sum of the lengths of 
the two trains comes to 330 yds. and their speeds are as 5: 6. 
Determine separately the length of each train and its speed in 
miles per hour. 


8. Atrain, going at 36 miles an hour, overtakes another 
train 288 ft, long going in the same direction on a parallel line at 
97 miles an hour and completely passes it in 224 seconds. Find 
the time in which the trains would have completely passed each 
other, if they had been travelling in opposite directions. What 
is the length of the frst train ? 
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9. A train 66 yds. long overtook a person walking along the 
line at the rate of 3 miles an hoar and passed him completely in 8 
seconds. It afterwards met a cyclist and passed him in 3 seconds. 
‘At what rate was the cyclist riding ? 


10. A train 88 yds. long overtakes and passes A who is 

walking in the same direction at the rate of 5 miles an hour in 5 

_geconds; it passes B in 3 seconds. In what direction and at what 
rate is B travelling? 


11. Trams start every quarter of an hour from a certain place 
and run ata uniform valocity of 7 miles an hour without stopping; 
a man walks along-side the tram-line at the rate of 3 miles an 

“hour. Find the interval that elapses between the passing of conse- 
cutive trams if he walks (1) in the same direction as, and (2) 
in the opposite direction to that in which the trams are going. 


12. One day I walked to a tram teminus to catch a car within 
sight and when I was at a distance of 30 yds. from the terminus, 
the car started and I began to walk faster, for | knew, that it 
should halt for a couple of minutes at a place 110 yds distant from 
gheterminus. I caught the car at the halting station just, starting. 
in three min. from the time I began to walk faster. Find the 
rate of the car, and the rate at which I ran, supposing them to be 
uniform. 


13. A train starting for a regular journey of # miles, maintains 
a uniform speed greater by s miles than its speed on previous 
journeys and thereby saves ” hours on the whole. Form an 
-equation from which its speed 7 miles on former journeys can be 
ng Evaluate your answers when $= 252, s= 2, and 
n= 3. 


14. Aboy found he had a hours leisure before him. He 
azode out on his cycle at b miles an hour but when he was about 
to return, his cycle punctured and he had to walk back to 
school at } 5 mites an hour and thus he found he was 20 minutes 
late to school. Determine in terms of a and b how far he must 
have travelled out. Ifthe break-down had not occurred would 
he have been in time if @ were 1} and b = 6? 


15. Rama and Gopal travel along the same road in the same 
direction. Rama at # miles and Gopal at 7 miles an hour. At 
a certain instant of time, Gopal is r miles ahead? Gopal is 
overtaken h hrs. later at a place‘ miles off. Express ‘r' and 
‘nw’ in terms of , ¢g and h. Evaluate your answers when = 9, 

Q=45andr = 18. ' 


CHAPTER XXV. 
TIME AND DISTANCE—GRAPHS. 


In all time and distance problems, whenever motion 
is uniform, graphs are straight lines. If motion is 
continuous, the graph also is a continuous straight 
line. Halts or breaks in motion are represented by 
breaks in the graphs, the discontinuity being re- 
presented by breaks parallel to the time-line of such 
._ lengths as to represent the duration of the stoppage. 
When the time and distance values at the origin 
‘represent the time of starting and the place of starting, 
‘the graphs in such cases alone will pass through the 
origin. In other cases the graphs should not be 
wrongly taken through the origin. The usual pre- 
cautions of drawing the figure on as largea scale as 
possible on appropriate scales specified clearly 
should be attended to here also. The points to be 
joined to get ast. line graph should beas far apart 
as possible to get the graph accurately. 


EXERCISES. 


1. Two boys start from Triplicane to the Madras X’ian College 
at an interval of 48 min. and reach it at the same time walking at 
13 miles and 2§ miles an hour respectively. Drawa graph of their 
motions and thence deduce how far the college is from Triplicane 

-along the road they travelled. (The graph of the slower boy who 
must be assumed to start earlier would pass through the origin if 
the origin is taken to represent Triplicane and his time of starting. 
‘The graph of the second boy cannot pass through the origin for 
-even though the origin represents Triplicane, his place of starting, 


as 
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thetime at the origin is not the time of starting of the sacond 
boy. The point where the two graphs cross fixes the Xian Col- 
lege in the diagram.) 


2. AandB set out: from X to Y walking at 9 and 7 miles an - 
hour. If A starts when B is 8 miles from X, when will he over- 
take B and where? Give a graphical solution. 


3. A and B start from P to Q at an interval of 2 hours 15 min. 
B cycles at 8 miles an hour and A walks at 4 miles an hour. If 
they both reach Q at the same time, find graphically the distance 
PQ. 

4. A beats B by 10 yds. and C by 25 yds. in a hundred yards - 
race. Determine graphically how many yards’ start could B give C 
in a hundred yards’ race. 


- (Here no time is mentioned in the question. In such cases, 

assume any convenient length to represent A’s time over 

the race. Then draw the graph of A which isa straight line: 
through the origin. The graphs of BandC are also straight 

lines through the origin, since they start from the same place 

and at the same time as A. When A is at the goal, B is. 
10 yds. behind and C 25 yds. behind. Thus the positions of B 

and Cat this time are fixed. These positions joined to the origin 

give the graphs of B and C. The graph of B is now produced to 

cut the locus of 100 yds. and from the graph of C his position is. 
determined at the time given by the point of intersection of B's 

graph and the locus of 100 yds. This distance by which C lags 

behind B is the greatest start which B can afford to give him 

without himself losing the race.) 


§. One man walks up a street 600 yds. long at the rate of 
200 yds. in 3 min. but stops for 3 min. in a soda-shop half-way 
up the street. Another man, starting from the same end as the 
first, but 7 min. later walks after him at 100 yards per min. 
Draw a graph of their motions (1"=4 min. and 1 in. = 100 yds.) 
and thence find when and where the second man will overtake 
the first. ' 


6. At noon, a boy begins to walk along a road at 4 miles an 
hour,.and at 2p. m., a cyclist rides after him at 10 miles.an hour. 
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Draw a graph of their motions and find when the cyclist over- 
takes the boy. 


7. A train has a journey of 125 miles to perform in 4 hrs. 
10 min. If the train is delayed 40 min. in starting, find. graphic- 
ally how many miles an hour faster must it travel so as to arrive 
at the proper time. 

8. A burglar having broken into a house, is interrupted and 
makes off at 4a. m. towards a town 15 miles away alternately. 
running for 15 min. and walking for 15 min. at the rates of 
10 miles and 4 miles an hour respectively. The owner of the 
house, having ascertained the direction in which the thief had 
gone, pursues on his cycle at 15 milesan hour starting at 4-50 a.m. - 
Was the burglar caught before reaching the town? If so, at 
what time and how far from the house ? 


9. A hare starts to run at 12 miles per hour when a dog is 
44 yards off. After 4 a min., the dog sees it and pursues at 
16 miles per hour. How soon will the dog catch the hare? 
Give a gtaphical solution. (Express the rates in yds. per min., 
and then proceed). 


10. A hare and a tortoise agree torun a 3 mile race. The 
tortoise runs at a uniform rate of 3 miles an hour and the hare 
runs at 8 miles an hour for 5 min., and then sleeps for 15 min.. 
then runs for another 5 min, and so on alternately running and 
sleeping. Represent their motions graphically and thence 
deduce who wins the race. 

11. A and B ride along the same road starting together at 
8 and 10 miles an hour respectively. A. quarter of an hour: 
later, C pursues them and catches B 26 min., after catching A. 
Determine from a graph C’s rate 


12. A man leavesahouse and walks alonga road at 5 miles 
per hour. 10 min. later the owner of the house starts in pursuit 
on a cycle at the rate of 10 miles per hour. but he has to dismount | 
after the first 5 min. and wastes 3 min. blowing up his tyre and 
then continues the chase. How long does the chase last? 

13. A walks a distance of 24 miles at the rate of 4 miles an 
hour and B starting an hour later does the distance in 3 hours 
less. Draw a graph of their motions and thence determines 


G. M,—28 
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(1) when and where B overtakes A, (2) their distance apart aftey 
B has been walking 24 hours (3) the times when they are 
2 miles apart, and (4) when they are not more than 2 miles apart. 
[Sol.:—The graphs of A and B are drawn as usual, and the 
meeting point of these two graphs gives the place and time of 
their meeting. The second answer is deduced by drawing a line 
parallel to the distance line at 34 hrs. from the origin and noting 
the intercept on this line by the 2 graphs. To deduce-answer (3). 
proceed as follows. Taks any point P on any one of the two graphs, 


V.S. 1% = 10 miles. H. S. 1" = 1 hour. 
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Fig. 202. 


Draw PQ parallel to the distance line to represent the required 
distance apartt- Draw QR parallel to the graph on which P lies- 
Draw SRM parallel to PQ to complete the parallelogram PQRS. 
Then at time OM, AisatR andBatS. The distance between 
them is SR= PQ = 2 miles, By drawing PQ' vertically upwards 
and completing the construction as above we get another time OM' 
when the distance between A and B is R'S' or 2 miles. Hence 
there are two distinct times when the distance between A and B 
has a given value. Closer observation shows that these two posi- 
tions lie on opposite sides of the meeting point T of the two 
graphs. From OM! to ON the distance between them goss on 
diminishing till it is zero at N. Then the distance between them 
goes on increasing or the two men are getting away farther and 
farther apart. At time OM the distance is equal to 2 miles. 
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‘From time OM'toOM the distance between them is either 2 miles 
-or less than 2 miles and hence during this interval of time, they 
are not more than 2 miles apart. Thus we deduce answer (4).] 


14. P motors at 16 miles an hour, starting at noon, and stop- 
ping for 4 hr. at the end of each hr. Q starting at 2-3U p.m. motors 
without stoppages, at 40 miles an hour. Draw a graph of their 
motions and thence find when and where he passes P. 


15. A starts walking at 4 miles an hour, and 15 minutes later B 


-gtarts at the rate of 8 miles an hour. Find graphically when and 
where B overtakes A. 


16. A walks at 4 miles an hour, but takes a rest of half-an_ 
hour at the end of every 4 miles. B starting at the same time, and 
-walking at a uniform rate, without any rest catches A up just ag 


he is starting after his third rest. Find graphically B’s rate of 
walking. 


17. A travels at 5 miles an hour, but Hinged, a rest of half-an- 
hour at the end of each hour. .B starting 2hours after A and 
travelling uniformly without resting overtakes A 17$ miles from 
home. Find graphically B’s rate of walking. 


18. A motorist starts to do a journey of 8 miles in 3 an hour, 
but after travelling for 223 min. finds himself behind time. He 
quickens his pace to 24 miles an hour, and just.completes his 
journey intime. Find his initial rate of travelling. 


19. A motorist does a journey of 80 miles in6 hours. During 
the first part of the journey, he travels at 10 miles an hour and 
during the latter part of the journey, he travels at 15 miles an hour, 
Find graphically how far he travels at each rate. (Adopt the 
construction suggested in the Chapter on the Graphical Represen- 
tation of Stocks and Shares.} 


20. Atrainleaves A at 4-15 pm. and arrives at B at 6-6 p.m, 
Another train leaves B at 4-45 pm. and arrives at A at 
6-50 p m. Assuming the trains to travel uniformly, find graphically 
at what time they will pass each other. 


21. A train starts from Manchester for Liverpool (30 miles 
distant) at 8-30 a.m. and travels at 40 miles an hour. Another 
train starts from Liverpool for Manchester at 8-45 a.m. and travels 


+ 
. 
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at 48 miles an hour. When and where do they pass each other 7” 
(2) When is one train just 5 miles away from the other ? (3) For 
how long a time, are the trains not more than 5 miles apart. 


22. The table below shows the distance in miles from London 
of certain stations and the times of two trains, one up and one 
down. Suppose each run to be made at constant speed and 
show by a graph the distance of each train from London at any 
time between those given, (1'! = 20 miles and 3 inches to repre. 
sent 1 hour.) 


0 London. 4.30 p. m. 7-0 p.m. + | 
53 Willesden Arr. 4-38 p. m, | | 
Dep. 4.42 p. m. No | 

intermediate 

66 Northampton Arr. 5-50 p. m. stop. 


Dep. 5-54 p. m. ak | 
113 Birmingham 7-0 p. m. 5-Op m. | 
i 


23. A,B,C and D are four stations on a:railway. The distance: 
AB is 10 miles, BC = 10, and CD = 8. The following is an 
extract from a time-table. Plot in one diagram, graphs to show 
the positions of both trains at any time between these given, 
assuming that they run uniformly between the stations. When 
and where do they pass each other ? 


Up. Down. 
A Dep. 7-5a. m. D Dep. 8-29 a. m. 
B Arr. 8-15 a, m. 
Dep. 8-18 a.m. C —_—___ 
S Arr. 8-37 a. m. B 
Dep. 8-40 a m. 


Db Arr. 8-55 a. m. A Arr. 9-10 a. me 
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24. I live a mile from my railway station and take 16 min. to 
-walk the distance. I am accustomed to meet ata certain point 
-some children going in the opposite direction to school. The 
children take 25 min. to the mile. One day when I am at my 
-asual time, [ met them 200 yds. further on. Find graphically how 

much later are the children than on ordinary days. 


25. Two men start at noon to walk; the one from A to B, 
‘the other from Bto A. If A and B are 20 miles apart and the 
men walk at 3 miles and 2 miles an hour respectively, construct a 
graph which will enable you to determine when and where they 
meet. Read off from the graph their distance apart at 1-30 p.m. 
-and also find at what time they are first at a distance of 6 miles 
from one another. 


26. A starting at noon from a town P and walking 4 miles an 
‘hour, reaches a town Q at 6 p. m. B starts from Q at 1 p. m. and 
meets A at 3-i5 p.m. At what time will B reach P ? 


27 A travels from Pto Q a distance of 60 miles and back 
again at the rate of 9 miles an’‘hour. On his way back, he meets 
B who travels at the rate of 6 miles an hour and who started at 
‘the same time from P. Find graphically the distance of their 
meeting point from P. 


28. A road runs from P to S passing through Q and R. PQ 
is 104 miles and QR =7 miles. A starts from Pat6a.m. and 
‘walks to S at a certain rate halting at Q for 4 hr. and at R for 
1 hr. B starts from P at 7a.m.onhis cycle at 7 miles an hoar. 
He returns toQ where business detains him for 1f:hours. ‘He 
-then goes straight to S which he reaches at4.p.m. Find the dis- 
‘tance from PtoS, A’s rate of walking and the time when A 
reaches S. Represent the above graphically and find from the 
graph when and where A and B .will be together. 


29. A man did a journey of 11 miles in the following manner: 
He walked part of the way, then cycled at the rate of 11 miles an 
hour and finally completed the journey by walking for 15 min. 

ilf his walking was at the rate of 3 miles an hour and he took 3 
hours over the journey, find how far he cycled. 


30. A man walked a certain distance at the rate of 4 miles an 
“hour, and then ran part of the way back at the rate of 6 miles an 
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hour, walking the remaining distance home in 15min. The 
whole journey took him | hr. 35 min. How far did he run, and 
what distance? If a second man does the reverse double jour- 
ney uniformly starting at the same time and occupying the same 
time, find graphically when and where they will meet. 


31. A man walked from A to B at the rate of 4 miles an hour, 
without delay ran back at the rate of 6miles an hour for $ an 
hour then waited for 39 min; and then completed the journey 
home by walking the rest of the way in an hour. How far is it 
from A to B if the whole journey occupied 34 hours, and what 
distance did he walk in the last part of the journey ? 


32. The following is a programme of a pilgrim party 1975 :— 


(1) Start at 4a.m. from Madras by aeroplane, straight to 
Dwaraka (900 miles). Stay 2 hours. 


(2) Visit to Bombay (950 miles from Madras) by motor and 
back to D. Stay at Bombay | hour. 

(3) Return to Poona (800 miles from Madras) by aeroplane. 
Stay 1 hr. 

(4) Return to Madras in aeroplane. Represent these journeys 
graphically and find when the party will reach Madras, supposing 
that the:aeroplane travels at 180 miles an hour and the motor at 
40 miles an hour. | 


33. A passenger train starts from Egmore at 19 o'clock and 
‘runs at the rate of 20 miles an hour, stopping for 5 min. at the 
end of every half hour. Three and half-hours later on, an express 
train leaves Egmore and runs at the rate of 30 miles an hour 
stopping for 10 min. at the end of every 25 miles. With the help 
of a graph, find approximately when and where the express over- 

takes the passenger train, To» avoid a collision, where will you 
detain the passenger train if a loop-line is provided at the end of 
every 5 miles from Egmore ? (Note that time is measured as 
24 hours in Railways, from midnight to midnight.) 


34. A manin a launchat a point L is 30 miles from the 
nearest point A of a straight coast-line and wants to reach a point 
B on the coast 60 miles from A. He-can either go by water the 
.awwhole way or make for any pointon the coast between A and B 
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where: a mctor-car is running and watching to pick up end finish 
the journey by lend. Fill vpateble like that below and draw a 
graph to show how his total time from L. to B varies according to 
the point of . the coast at which he lands. And from your graph 
find what point he ought to strike in order to execute the whole 
journey in the least possible time. Assume the speed of the 
launch to be 10 miles an hour and that of the motor 20 miles an 
hour. Draw a diagram to measure distances instead of having 
recourse to calculation. 


0 | 0 | 20 |» | ao] so | 
| | 


sel he be 


SS ae 


Distance from A 
of landing point 
in miles. 


Total time in 
hours. 


25. A manrows against a stream, flowing at 24 miles an 
hour toa certain point end then tuins back stopping 3 miles short 
of the. place whence he originally started. If the whole time 
occupied in rowing be 5 hrs. 15 min. and his uniform speed in 
still water is 43 miles an hour, find graphically how far upstream 
he went. 


H. S. 1" = 2 miles. V. S. 1° = 2 hours. 


rt an a 
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Fig, 203. 
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Note:—Draw thro’ the origin the two st. lines representing 
rates of (4%, + 24) and (44,—2) miles an hour respectively. Take 
P in the fig. to represent the point where he stops finally. This 
point is 3 miles away from the starting point and hence lies on 
RS the locus of all such points. The man arrives there 54 hours 
after starting. This additional consideration helps us to fix P.- 
Through P draw PM |! to the graph of the rate down-stream. 
Then M the point of intersection of this line with the graph of 
rate up-stream determines the point where the man must have 
ceased to row upward and commenced to row down-stream. The 
distance co-ordinate of M gives the required answer. It is found 
to be approximately 8:8 miles). 

36. AandBaretwo towns 90 miles apart. A goods train 
leaves A at 7-45 a. m. and travels uniformly without any stop- 
pages, at 15 miles an hour. An express leaves A at 8-45 a.m. and 
reaches B at 11-45 a.m. Draw a graph of their motion and thence 
determine — 

(1) When and where one passes the other, 

(2) When.one train is just 8 miles from the other, and 

(3) The interval of time during which the trains are not 
more than 8 miles apart. 


37. A motor car travelling at the rate of 40 miles an hour 
starts from a place P to travel on a road running beside a railway 
to a place Q, a distance of 150 miles. Fifteen minutes after the 
car has started, a train travelling at the rate of 60 miles an hour 
leaves P for Q. If the train stops for 10 min. at a station 50 miles 
from P, draw a graph of their motions and thence deduce— 


(1) at what distance from P the two are together, and 


(2) at what time they are 10 miles apart. 


38. A motor car on its way to Madras overtakes a cyclist at 
8 a.m. the car reaches Madras at 9-30 a.m., and after waiting 
for one hour returns meeting the cyclist at at 11 a.m. Supposing 
the speeds of the car and the cyclist to be uniform, find graphic- 
ally when the cyclist will reach Madras, also compare the speeds 
of the car and the cyclst. 


39. I have 40 min. before me to do a journey of 6 miles. I 
get into a tram going at 12 miles an hour, but after going sone 
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time, the current fails. Therefore 1 get down and walking at my 
usual rate, | reach the destination just in time. If my usual rate of 
walking is 4 miles an hour, find from a graph, how far I walked. 


=40. A body is subject to either of two forces, one giving an, 
acceleration of 20 ft. per second and the other a retardation of 7 ft. 
per second. Only one of the two forces can act at atime and 
if under the action of these two forces the body travels 119 ft. at 
-the end of 7 seconds, find froma _ graph, for what length of time 
the force of retardation must have acted on the body. 
41. A cyclist had ta ride 56.miles. He rides for a time at 8 
miles an hour and then alters his speed to 10 miles.an hour and 
‘takes in all 6 hours, 12 min. to cover the distance. Find graphi- 
cally when and where he changed his speed. 


Nots. Draw through the origin lines to represent 8 and 10: 
‘miles an hour respectively. Then take a point to represent that 
a journey of 56 miles is completed in 6 hrs. 12 min. A st. line is 
‘then drawn parallel to the 10 mile rate through this point to cut 
the graph of 8 miles rate. The point of intersection gives the 
point where the speed was changed. If it does not matter whether 
the man first rode at 8 miles an hour and then changed to 10 
miles or vice versa, through the point chosen as above, draw a 
parallel to any one of these rates to meet the other. But when 
the rate at which the man is approaching the destination is 
material asin this question, we should draw a parallel to the 
approaching rate to meet the other rate. 

42. A manetarts at 7-50 a.m. to catcha 10-10 a.m. express 
‘at a station 25 miles away. He walks at the rate of 32 miles an 
hour until overtaken by a bus travelling at the rate of 15 milesan 
‘hour, If he managesto arrive at the station justin .ime, find 
graphically when and where he got into the bus. 

43. Istart at 9 a. m. to catch the noon express at a station 
30 miles away [cycle at 12 milesan hour; but on the way the 
cycle breaks down and then! get into a jut going at 6 miles an 

hour. If Lam just in time to catch the train, determine from a 
graph, when and where the break-down must have happened. 

44. The cost of coal at acertain place A is 15s. a ton. The 
cost of carriage along a railway through Ais 3d. perton per mile, 


449, GENERAL MATHEMATICS. [CHAP. XXV- 


Draw on squared paper a diagram from which may be found the: 
cost of coal delivered from A at any place on the railway less. 
than 80 miles from A. Eighty miles from A, on the railway there 
is a place B at which the cost of coal is 184s.a ton. Find from 


the graph, the position ofa town on the line AB at which the 
cost of the coal is the same whether it is brought from A or from 


[Here the two things to be connected are distance from A 
(taken as the origin) and the prices of coal at various distances 
from A. Since the cost of carriage is proportional to this 
distance. the sraph is a st.line. The origin is here chosen to 
represent station A and the price of 15s. MN contains all points 
at distances of 80 miles from A and hence MN is the locus of 
station B. The Y-ex's is fora similar reason the locus of station 
A. Point P is taken on MN to represent 35s., the price of a ton 
of coal carried there from station A. Then OP represents the 
graph of coal carried from station A. Similarly Q (80 miles, 183s.) 
joined to R (0 miles from A, 384s.) gives the locus of coal carried 
from Bto A. ThetwocrossatS. AtS therefore the cost of the 
coal is the same whether the coal is carried from A or from B. 
This point Sis found from the graph to be ata distance of 47 
miles from A and the price of the coal there is found to be 268s.) 


H, S. 1/7 = 15 miles and V.S. 1’ = 80d. 
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CHAPTER AXNY fi 
PARTNERSHIP. 


In these days of big enterprises and commercial’ 
development, it is not possible for a single person’ to 
subscribe the capital necessary for a business, Hence 
a number of partners join together, each subscribing 
a portion of the required capital. At the end of the 
year the resulting profits or losses, as the case may be, 
must be divided,in fairness, proportional to the capitals 
invested by each partner. Sometimes it so happens 
that the capital instead of remaining fixed during the 
year under consideration undergoes a change by 
either additional investments or withdrawals. In such 
problems, the element of time also is to be considered. 
Here the distribution of profits must be proportional 
to the product of each partner’s capital multiplied by 
the corresponding time during which the said capital 
is used, The unit of time in these cases can be taken. 
to be a month ora year as may be convenient. The 
products obtained as above, to which the profits are 
distributed proportionately, are known as eguzvalent 

capitals, | 

More complicated problems arise where only one 
of the partners acts as a manager or an active or 
working partner and the other-partners are merely 
sleeping or passive partners. The latter set of part- 
ners have merely contributed a share of the capital. 
In such cases, a fixed allowance generally a percent 
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age of the annual profits is set apart initially before 
-the allotment of dividends. It is only the balance that 
is available for proportionate distribution. This pro- 
portionate distribution is implied when the profits are 
directed to be treated as interest on the capital. 
N.B.—The above form of procedure is general and hence ought 
to be adopted unless other ways of distribution of the profits are 


specially agreed upon by the parties concerned; in which case, the 
profits are to be apportioned according to those special conditions. 


Illustrative Examples. 


(1) Two partners A and B provide Rs. 7500 and 
‘Rs. 2500 respectively of the capital of a business, Of 
the profits, B first receives 20°/, as manager, interest 
is then paid on the capital at 47 per annum, the re- 
maining profits being equally divided. In a year in 
‘which A receives Rs. 562, what does B receive ? 

», Let # Rs, be the total profits. Then A’s share 
-is Rs. 300 (as interest) + 3 (¢% — 400) Rs. which is 
‘by the question Rs. 562. Hence we have §t + 1t00o= 

231 , 
562, .2= tft X> or 1155, .. B’s share of the 


profits (including his allowance as manager) comes to 
Rs, 1155—562 or Ks, 593: 


(2) Two partners started in business, A contribut- 
‘ing Rs. 12,000 and B, Rs, 18,000, B was to have 15°/o 
of the profits for his share as manager, At the end 
of 7 months, A withdrew 4 of his capital, and 2 
months later B withdrew one-half of his. The profits 
of the year amounted to Rs. 3130, What sum of 
‘money ought each to receive? 
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[Here the capital changes during the year, Hence 
the equivalent capitals ought to be first determined, 
The convenient unit of time is a month. A’s equiva- 
lent capital is Rs, (7 X 12000 + 5 x 8000) or 
Rs. 1,24,000 and B’s comes to Rs. (9X 1,80,000 + 3X 
9000) or Rs, 1,89,000, The profits available for distri- 

17 ‘ 
bution comes to Rs. ne xX 313% or Rs. 


2 


313 X17 
ae 


62 
.. A’s share is Rs, wal 4 ae or Rs. 1054. 
“. B’s share ought to be Rs. (3130—1054) or 
Rs. 2076. | 
EXERCISES. 


1. Three partners contribute sums of Rs. 250, Rs. 500, and 
Rs. 750 respectively towards a venture on the understanding that 
the profits shall be divided in such a way that the rate of interest 
which each receives shall be in proportion to the amount of his 
contribution, If the profits for a yearamountto Rs 490, how much 
will each of them receive? 


2. A tradesman began business on Ist Feb. 1924, witha 
capital of Rs. 10000. On 2st August of the same year he was- 
joined by a partner who brought Rs. 7500 to the business. At the 
end of December, the profits were found to be Rs. 5325. Find 
to the nearest pie, the share of each. 


3. AandB enter into business together, A providing ? of the 
capital; atthe end of the first year, they have made a profit of 
7°], on the capital, at the end of the 2nd year a profit of 10°/, on 
that year’s capital and at the end of the third year, they are 
bankrupts and can pay only Re. 0-12-0 per rupee. If they are now 
worth Rs. 33,327-4-0, how much did each contribute ? (Assume 
that the profits of each year are also used in the next year’s 
business). 


ALG GENERAL MATHEMATICS. [CHAP. XXVI. 


4. And B are partners in a business. A’s cap ital being 
Rs. 6750 and B’s Rs. 11250. Ais to have 10°/o of the pro fits for 
‘managing the business and the rest of the profits is to be divided 
in proportion to their capitals. If B’s share of the profits is 
Re. 2367-8-0, what does A receive ? 


5. A andB enter into partnership on the following conditions 
viz. (1) A is to subscribe a capital of Rs. 7500 and B Rs. 6000. | 
(2) A who is the working partner is to be paid Rs, 75a month for 
managing the business and (3) the remaining profits, if any. 
should be treated as interest on the capital. At the end of 4 
months, A withdraws Rs. 3000 of his capital, and this is supplied 
by B. At the end of the ysar, A got Rs. 400 more than B. 


Determine each man’s share of the profits. 


6. A, Band C start a business contributing to the capital in 
the ratio of 6, 9 and 5 respectively. At the end of the first year, A 


withdraws Rs. 1900 of the capital which is replaced by B. At 
the end of the second year B’s share of the profits forthe 2 years 
is Rs. 1450 and C’s Rs. 700. Assuming that the same profit was 
made in each year, find the sum originally invested by each. 


7. Ais a working and B, a passive partner in a business. 
Their capital amounts to Rs 9600 of which Rs. 3600 belongs to A 
‘and the rest to B. The profits are to be divided in the ratio of 
of their capitals, after allowing A 5°/o of the profits for managing 
the business. If A’s profits be Rs. 360 less than B's, find each 


man’s share, 


8. A and B enter into partnership on the following terms Vi 
(1) Each is to receive 6°/, per annumon his capital. (2) The 
remaining proSts, if any, were to be divided equally. At the end 
of a year, A receives Rs. 3250 and B Rs. 2750. If is found that 
B thus gets Rs. 180 less than what he would have obtained if the 
whole profits were divided in the ratio of their capital. Determine 
gach man’s share of the capital. 


9. Three authors propose to publish a book on Algebra; the 
first spends 5 months at it, the second 6 months, andthe third 9 
months. They respectively pay Rs. 62-8-0, Rs. 150 and Rs 75 
for printing charges. The othsr expenses come to Rs. 1560 
which is to be divided among them, 5200 copies of the book are 
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printed and 13 copies are counted as | dozen and sold at Re. 1-8-0 
each copy. If the profits are to be divided proportional to the 
time and tho money spent by each, find what sum each will 
receive. 

10. A, Band C entered into partnership and provided capitals 
of Rs 5509, Rs. 6500 and Rs. 8500 respectively. Some months 
later, Rs. 2500 extra capital being required, it was supplied by B. 
At the end of the business year, the total profit was Rs. 1047-6-0 
and A’s share thereof Rs. 259-14-0. When did B supply the 
extra capital ? 

11. The weights of three diamonds are to one another as 3;5:7 
The weight of a fourth diamond is 14 times the total weight of 
the three diamonds. Assuming that the values of these diamonds 
are proportional to the squares of their respective weights and 

that the heaviest diamond costs Rs. 1500, find the values of the 
other diamonds. 

12. If the diametes of a penny, half-penny, and farthing were 
in the ratio of 6; g; r and their weights in the ratio of @;b; 0, 
find the ratio of their thickness. Find it when 6 = 6, gq = 5, 
y= 4, a@ = 10, b=6andec = 3. 


13. Three men A, Band C, have together completed a piece 
of work for which they receive Rs. 64-14-0. A has worked for 
4 days of 10} hrs., B for 11 days of 7 hours, and C for 6 days of 9 


hours each. How much money ought each to receive ? 


14. Three men A, B and C, go away together for a holiday 
and agree to share all general expenses equally. A starts with 
Rs. 310, and takes charge of B’s money Rs. 243-10-8 and C’s 
money Rs 215-12-0 A buys some photographs for himself for 
Rs. 13-8-0, a new cycle bell for Rs. 2-8-0 and a pair of shoes for C 
for Rs. 13-8-U and the remaining outlay being for general expen- 
ses. At the end of the trip, A finds there is Rs. 23-6-8 left. How 
should they settle their accounts ? 


25. A sum of s annas is divided among m men and w 
women, a man’s share being to a woman’s share in the ratio : ¢. 
What does each receive ? 


CHAPTER XX VII. 
PROBLEMS ON WORK AND TIME. 
When we have to combine the work done by 
several agents, or when we have to compare their 
work, it is necessary first to ascertain the amount of 
work each can do in the same time, usually one day, 
one hour, or one minute, according to the condition 
of the problems. When some agents do negative 
work we should pay attention to the nature of the 
work when the joint work of the several agents is. ~ 
considered. The addition therefore in such problems. 
_ is algebraic addition. 
Illustrative Problems. 


(1) A boy can do a piece of work in g hours and 
another boy can do the same piece of work in g hours. 
If they both work at it, find how soon the work will 
be finished. 


(Sol :—The fitst boy does in 1 hour ; of the work 
and the second boy . of the work. .*. their joint 


work comes to (¢ Wes or 2 t 8 per hour. Hence 
: Pine HME PRR 


to complete the work, they would together « take 


9 | 
rae ; hrs.) 


4 ey “A cistern can he filled by a supply pipe ins ie 
‘min. and emptied by a waste- -pipe | in 7 min. If both 


> will it be before the sinker is full ? ‘Adee if the cistern 
_ can hold r gallons, how long would it be before 
_ exactly ‘7’ gallons had run in? . Evaluate you 
: “answers when £= 10, /=16, y=240 and ¢=72, ee he 


x ~ (So].—Here the work turned out by the waste-pipe_ a 
is treated as negative work. -. the joint work | 


E turned out by both the pipes in i min. = fe ng a 


eT ge eg 
Sp 


Mesa of the cistern being filied. -. the eae 


for the filling of the whole cistern oH @ kl D min. The : . 


- corresponding numerical answer is 263 min. In the © 


and case, the part of the cistern to be filled is 


4 | ‘ Z - é : Bit a 58 , z. 
* the time required for doing this ———-. The 
: a rahe 
0. 
A ats 
ee : : - BB y Th 
_ corresponding numerical answer 1s { * ag or 8 min.J 


B 


(3) Three persons A, B and C working alone can 
_ do a piece of work in 12, 16 and 24 days agree Pike 

Band C work together for 4 days and then A takes 
3 C’s place. How soon will the work be finished 2? 


(Sol. —The part of the work pone in the first 4 days 


oA by Band C = 4 (fg + ds) Or vy. The i Sci 
s @, M29 ond 


y s 


ee 
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: 3 . ¢ Fae ax - = 
ES. 73) OY ys: 
or ae of the — 


work that is to be done by A and B is (1 
But A and B can doin 1 day (Js + 1's) 
work: 2. the required time 1S : 

SK < or 4 days from the time A took C’s place.} — . 


2 ae oe 
(4) Rama and Krishna can reap a field in 3 days, = 
Rama and Gopal in 4 days and Krishna and Gopal in 3 
6 days. All of them work together and reap the field, — 
They thus jointly earn Rs. 27-0-v. How ought this 
sum to be divided among them ? : Fos% 
- {Sol. :—Rama + Krishna reap in 1 day 3 of the field. — 


1 


Rama + Gopal..........ceseereeees 4 
Krishna and Gopal ..........+.++. SS 


-, adding 2 times the work turned out by Rama, © 


Capt 


_ Gopal and Krishna together = (§ + 4+ 3) OF 3, 
_ s, Rama, Krishna and Gopal must have been working | 
together for 3 days in reaping the field. Now the wages — 
earned must be proportional to the work turned out © 
by the respective workmen. 

Rama + Gopal + Krishna = § in! day.- 

Rama + Gopal alone ot Sy te 
4. Krishna alone in 1 day can reap % of the field 

and proceeding similarly we find that Rama can doin- 
1 day # of the work and Gopal yz of the work. 


the total work turned out by Rama 2 x : or 3 


ih lie a Ale Me A el 


shih Lidiya 


a 
x 


| 3 
and therefore he has earned Rs. 15. Similarly Krishna 
; 9 * 
has earned Rs. Ae R x z7 or Rs. 9 and Gopal has 


gc 3 
3 


earned Rs. £ X ve x z7 or Rs. 3.] i 


he 


3 
2 


(Sol. -—The work of 25 men and 10 boysin1 a 


= 3: 
Similarly the work fared out by 21 men and 30. 


from the first condition to finish the work ies 
day we must have 75 men + 30 boys and from the - : 
econd condition to finish the work in 1 day v we must 
have 524 men + 75 boys. 
2a Since the work done in both the cases is ihe same 
‘we must have 75 men + 30 boys = 52} men He 78 
boys or 224 men = 45 boys. < 
=, 1 man does twice as much work asa boy. This a 
answer might have been obtained also alechie 


thus :—Let us Has that a man does * ~ of the work” 


in 1 day anda boy 5, | of the work in ‘is same time. - 
ti Y Z 
_ Then the conditions of the oe pete to the 


25 
lowing equations,vzz. — isla and = — ea = te ss s 


sd B. 3. NM 2 B. SH dice sagen 


* BNore: 42 
ond pet we proceed as ache — 


Be 5 


oe. Not. 3 SL, Mie 
tie Se re ee ee ne BL. 


meee 46666442 426h6h i, °° ° i, == 


: pepe 3 (cnar. XXVH- 


aaa 


ee oe or 90 boys can Anish it in 2 | days. oe : 


pee are already employed 40 men or 80 boyse 

Cyc. The required additional number of boys ={(99— SUF ‘y 

or 10. | ; ee 

- (6) A cistern partly full, into which a steady — 

oe ecaia of water is flowing, has a number of equal. 

holes in the bottom, which can be opened or closed ~ 

oo at will, lf 10 were opened, the cistern would be ; 

emptied in 20 min. ; if 8 were opened, it would be — 

emptied in 35 min. Twelve are opened, how soon 
: will it be emptied ? 


[Sol : -—In this and similar problems we have to take ~ 
: Tate account a uniform supply, uniform waste and an ~ 
initial: store, Such questions are solved as follows. : 
Let. us suppose that the cistern originally contains x 

~ min. flow. Then the quantity of water flowing out of © 
Rk the cistern Ber rain, though each waste-pipe is x72 


| min, supply. Similarly the same result fae be : 
4235 


second condition comes to ——". _ Hence we mineea 
blk S. 3 280 «i = 
ee 4+ 20 * + 35. aie ee Sr 
have Sar “eke ;whence = 173,7.¢ , the cistern: 
originally contained 174 min. flow of water, Subr— 
‘stituting this value of « in the expression for a 
Le minute’s waste through 1 pipe, we have ar or = womin. 
flow. Hence when 12 of these wae Oy are 
epenes, the quantity of water that gets out of the 


Ss 


Se 


RO » no oe: Mane 


en ot ee eae 
“ ' 


ss 


; cistern per min, Is (ex 2) or a min. flow, Ler, a ie 


wh 


min, over and Bore the quantity of water that. gets. 
Ee into the cistern per min ‘At this rate it would take — 
Po pk 


3 a 


+k 


or r4 min, for the cistern to be emptied. } 


EXERCISES. 


Pe 1. ~The materials of an old house were sold in auction for  — 

Rs. 2250. The understanding was that they should be removed _ 

ge within 25 days and a penalty of Rs. 10 for everyday exceeding 

__ the above 25 days should be paid. The cost of removing comes — s 

_ to Rs. 12-8-0 per’ day. The materials were finally sold for — 
Rs. 2942-8.0, realising a profit of 10°/, on the total outlay. How 

: es did it take to remove the materials ? tek 


. Inwhattime will a tube 4 ft. by 24 ft. through which 
Es oe flows full bore at 4 miles an hour fill a tank 440 ft. long, ; 
a 40 yds. broad and 15 ft. deep ? “is 
-B. a@ mencan doa piece of work'in c days, but with the 
‘assistance of b women can do the same in d days. Find the time 
in gee 1 woman can do the work. Evaluate your answer when 
= 5, b=8.c = 10 andd = 6, ae 
4. Acertain sum of money would pay A’s wages for # days, 
or B’s wages for g days or C’s wages for x days. How long will | : 
the money last if A, _B-and C are employed together ? 


; 5: A labourer is hired for days on condition that he woukl | 
~ ‘be given gas. for every day he works and fined Re.0-5-4 every day 
he wasidle. If, at the end of the period, he has earned m Rs., 
find how many days he has been idle. Evaluate your answer 
when p = 48, 9 = 12and m =~ 23; 
6. amen and b women can reap x acres in a week while o 
“men and women: can reap y acres in the same time. How 
many acres willa man reap in a week? How many weeks will 
it take d men to reap z acres? Evaluate the two expressiona 
when @ = 20, * = 8,0 = 12, y\= 6,d = 30 andz = 15. 


A 
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7. AandB take @ days to doa piece of work. ‘They work. 
together for b days and then call in C, and the three finish the — 
work in p days from that time. Given that C does in m days 8s. — 
much work as A in n days, determine in how many daysB can ~ 
do the work working at +t alone. Evaluate your answer when. — 
n= 30,0 = 10,p = 12m =2 andn = 3, i 


g. A labourer was engaged for + days on condition that he — 
should get @ as. for every day he worked and pay @ penalty of b- E 
as. for every day he was absent. He worked for d days, and at E 
the end of the contracted period received ¢ as. Express x in terms. _ 
of a,b oc, and d. Give a numerical result when @ = 4, bb = 2s 

q@<=12, andc = 8. S 


en Three boys working alone can do a piece of “work in = 
4 hours, a hours and 2¢ hours respectively. If all work simul- 
taneously they can finish the work in 30 min. Determine the _ 


_-value of a. : 
= : et 
Soa 10. A steam plough ploughs an acre in x min. Express, in — 
*hours, the time it will take to plough a field m ft, by % ft. : 


11, Amine is flooded and water continues to pour in at a = 
uniform rate. If 24 men take to pumps, the mine can be fteéd = 
af of water in 30 min., and if 27 men work at the pumps, the mine : 
‘becomes dry in 25 min. How many men must work at the pumps- 
“sf the mine is to become dry in 12% min. ? 


12. A contractor has undertaken to put up an embankment : 
350 yds. long whose vertical cross-section is a trapezium having ~ 
its top and bottom widths 18 and 27 {t. respectively. The slopes 
are each inclined at an angle of 45° with the horizontal. If he has x 
undertaken to finish the work under a contract of Rs. 60,000 and : 
if he pays Re. 0-15-6 for every 7 cubic ft. of work turned out, 
find the net gain or loss in this undertaking. ae Se 


13. At the siege of Port Arthur in the Russo-Japanese War. it 
‘was found that a certain length of trench could be dug by thea 
soldiers and coolies in 6 days ; but that when half the number of © 
coolies were present, it required 10°5 days to do the same length . 
of trench. Compare the work turned out by the coolies and the 
soldiers. > 


, ‘ 
Se 


14. The wages of aman are 10. as, adayandof awoman 5 
as. a day and 3 women can do as much work as2men. A piece oye 
“work can be done by 40 men in 60 days, find the difference in 
he cost if 10 men and 30 women are employed to do the work. ; 
instead of 40 men. - 
15. Accertain number of men can do a piece of work in 10 
_ days. If there were 3 men more, it could be finished in 2 days: 
less. Find the number of men at first. ee 
16, A, Band Ccan together do a piece of work in 24days. 
_A does the same work as B in the same time. Had either AorB 
; been absent, then the two others would have accomplished 3 of _ 
the work in 28 days. In what time can each do the work 
- separately ? Robs 
17. A can doa piece of work in 10 days, B in 8 days, and C 
in 12 days. They all begin together, but only C continues until 
the work is finished ; A leaves after working for 14 days, and B 
after working for 2days. How long will the work be on hand ? : 
a : 18. A field can be reaped by 10 women in 4 days, or by 6. = 
boys, in 10 days, or by 2 men in 12 days. One man, three boys i 
and three women are employed. Find the total expense, if the i 
_ daliy wages of a man, a woman and a boy are 8as, 5 as, and : 
i Bas. respectively. te : ~ 
49. Water enters a tank by a tap A which can fill it in x hours . 
and leaves it by two taps B and C which can empty it in y hours 
and z hours respectively. If the cistern is full, find in what time, — ae 
- it can be emptied. Seine ys 
20. A, B andC can do a piece of work in 60 days; after 
- working for 10 days, A withdraws and B and C continue to 
: work at the same rate for 20 days more, B then withdraws and 
- C completes the work in 96 days working 4 longer each day. 
~ Working at his former rate C can do the work in 222 dsys. In. 
what time, can B alone do it ? ; cee 
nae 21. A man heving contracted to construct a railway in one — 
- year employs 750 men for 54 months and then finds he has done 
as of the work. Will he able to keep good his contract ? How 2 
many more men must be employed for the remaining period in 
order to complete his contract as agreed ? “aly 
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22. Acontractor undertook to carry out acertain work in 
100 days, reckoned from the date of the commencent of the work. - 
‘He employed 240 workmen and after 45 days one-third of the 
work was done. Owring to unforeseen difficulties work was 


suspended for 25 days, and it was found that owing to the parti- 
cular seasonal difficulties 5 men would be required to do as much 
work in 1 day as was first dons by 3 men in I day. How many 
additional men must be employed in order to finish the work 


' within the stipulated time ? 


23. If the grass of a field grows uniformly, and [5 co ws con- 


surme it in 8 days, while 9 cows eat the grass of the same field in © 


16 days, how many cows will eat it in 12 days ? » 
e 


24, It the grass of a meadow grows uniformly, and 42 oxen 


~ consume in 30 days the grass of a meadow of 71 azres. and 74 
~ oxen in 20 days the grass in a meadow of 10 acres, how many 
oxen will in 2! days consume the grass of a meadow of 14 acres ? 


25. Acontractor receives every week a certain sum, which he 


» uses for paying wages. His capital together with weekly subsidy, 


would just enable him to pay 20 men for 52 weeks. If he had 40 


men atthe same wages, his capital together with the weekly 
_ aubsidy would just suffice for 63 weeks. How many men can he 


maintain for 7 weeks on the same principle? (Answer to the 

nearest integer.) __ : 
26. A house which lets for Rs 750 a year takes 8 months to 

‘build by day Iabour alone. But if asecond set-of workmen be 


~~ employed by night, it is found that although night labour costs 


40 °/, more than day labour, the house is finished in 4 months 
and a net gain of Rs. 100 results by employing the two sets of 
men. Determine the cost of labour in each case. 


27. If 30 Indian workmen each earning Re. 1-12-0 per day, 
can do the same piece of work in 27 days that takes 48 English 
workmen, each earning 3 s. a day to complete in 20 days ; taking 
the value of a pound to be Rs. 10-0-0, determine which class of 
workmen is more profitable to employ ?_ If a piece Of work done 
by the Indians costs Rs. 2750, what would be the cost of the same 
work done by English workmen ? 


pire EO Le eae 


PROBLEMS ON WORK AND TIME. 


; i, 28.5 3 ~ Aftera Gartain némber'of men had been employed on a * 
piece of work for 36 days, and had finished } of it, 24 men more _ 


RS 


were set on, and the rest of the work was completed in 24 days. ; 3 


How many men were employed at first. Determine the cost of | 


a finishing the work if a man’s daily wages be Re. 1-7-0 ? 


29. Todoa piece of work, a contractor can employ two. 


classes of workmen, whose wages are in the ratio of 17 to 1s a : 


If he employs the higher paid men (who work the faster), he pays — 
Rs. 2247-8-0 in wages, being Rs. 160 less than what the lower 
paid workmen would have cost him. Compare their rates of 


work, 


30. There is a well containing 3000 c. ft. of water; two pumps 


raising 25 and 40 c.{t. per min. respectively are employed to 
empty it, while it is constantly supplied by a spring which’ can | . 
refill it in 45 min. Thetwo pumps work together for 20'min; ie % 
~ when that of the smaller capacity ceases work for 124 min.; the — 
_ two pumps then work together until the well is empty. How long _ 


~ will each pump have been employed ? 


‘| find that I can engage 30 workmen for 11 wks; or 62 
“Eee for 5 wks. ; at uniform wages, and in either case pay 


the wages exactly by means of the interest now accumulated on a 
certain sum of money and that which will arise during the parti- — 


‘cular period of contract. How many workmen could | engage 
on the same principle for 20 wks,? 


23) 


9 


32 learn Rs. 15400 a year. 1] remain at my head-quaters 


all the year except that I take a holiday at Ooty. Rent and taxes — 


come to Rs. 695-0-0, clothing comes to Rs 350 a year, and travel-— 


ling to and from Qoty costs Rs, 105. How long is my stay at 
Ooty if my weekly expenses while at home cometo Rs. 125 and 
while at Ooty Rs to 300 and if Isave Rs. 475 at the end of the year? © 


33. Ramacan doa piece of work in 5 days which Krishna 


ean do in 63 days. lf Rama demands Rs. 3-8-0 a day and Krishna 
Rs. 3-2-0.a day, what would Rama charge for doing a - oe of 
work for which Krishna demands Rs. 125-8-0? 


34. Two pipes together filla cistern in 34 hours. Runting. 
singly one takes 4 hours longer than the other to fill it, Determine 
het time taken by each to fill it. 


A 
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35, A works 6% hours a day for 5 days, B 43 hours a day for 
8 days and C7 hours a day for 34 days. A,B and C have thus: 


together earned Rs. 27-12-0, Assuming that the wages earned are 


proportional to the respective times of Jabour, determine what A, 
B and C would have earned separately. 2 
36. Rama can build a wall in 45 days and Gopal can build the. 


‘same wall in 30 days. Rama begins to work at the wall but after 


atime he is replaced by Gopal and the wall takes in all 25 days. 
Determine for what time Rama worked at it. - 

37. I find that 6 men and 8 boys reap 27 acres in 9 days and’ 
‘that 4 boys turn out as much work as 3 men. I engage 12 men. 


and 12 boys to reap my estate of 63 acres. The daily wages of a. 
man are Re. 1-2-0 and of a boy are Re. 0-12-0. Find the cost of 
reaping the estate. If I engage purely boys to reap the estate in — 
the same time, what would I have had to pay ? What would it 


have cost if men alone were engaged for an equal period? 
38. A can doa piece of work in 6 days, Bin 10 days and C 


: in 12 days. They all commence at it together, but A and B stay- 
ing away 14 days and 2} days before the work is completed while 


C continues to the very end. Determine how long the work was 
_ on hand. 

39. Two walls are built; the first takes half as long again to 
build as the second end twice as many men are employed in 
building the first. Their wages are 20°/5 higher and they work. 
9 hours a day and 6 days a week, whils the others work only 73 
hours a day and '5 days a week. The wages in building the first 


wall come to Rs. 875, what would be the corresponding wages- 


paid to the other set of workmen? 


40. There are two equal cisterns P and Q: P is full and Q is: 


empty. The waste pipe can empty the cistern P in 20 min. and 


the supply pipe can fill the empty cistern in 25 min. The pipes 


are opened at the same time. When will the water stand at the same 
level in both, and when will there be 14 times as much water in P 
asin Q? 

41. Acistern is constantly supplied with water; when it is 
full, it is found that 24 equal taps opened together will empty it 
in 5% min. and that 15 of them take 13 min. How many of these 


equal taps should be opened to empty it in 33min.? . 


atch 


Pog pest 


1y-aTR) 


¢ 43. if 13 locomotive engines each ‘of 290 horse power working < 
7 days a week for 11 hours a day can convey 7315 tons of. goods. 
to a distance of 221 miles in a given period. how many hours — 2 


SECTION B. ° o 
GRAPHS APPLIED TO PROBLEMS ON WORK : 
AND TIME. iti 


Work done is directty proportinal to time. Hence — 
the graphical represention of work and time is a st. — 
line since zero work corresponds to zero time, the — 
graphs pass through the origin. Broadly considering, — 
time and work problems fall into 2 classes viz. class — 
_ (1) where the several agents add to the work turned 

out and class (2) where some agents do positive, work. — 


-and some other agents do negative work. 
Illustrative Examples. : 
(i) Acan doa piece of work in 4 days and B ins 


5 days, Determine from a graph how long they would 
together take to do the work, co 
HS, 1/=1 day V.S 25//=1 work. a: 
Locus of one full work. «i ae 
PE itez oars, 1 wom err i 
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Sol: -—Plot days oan one axis aad aac along the rast 
other, Days are here plotted along the horizontal | 
axis on a scale 1” to 1 day, vertically any convenient | = 


_ longth can be taken to represent 1 work. Here 2 “git = 


: ‘have been used. Draw the separate graphs « of A and ~ 
B,.. These are lines through the origin, Plot the | 


point (4 days, 1 work) and join it with the origin. 


Then this line gives the graph of A. © Similarly: join’ 5 


: the origin (O) with (5, 1). This gives the graph of B. 


- To combine these graphs, consider any time OM. 


_ At this time MR represents A’s work and MP repre- — 
sents B’s work. -.. If both A and B be employed, 


4 they would turn up a work equal to MP + MR. 
- Hence step off RQ = MP. Then MQ represents 
- the joint work turned out by them in time OM. Hence 


- Qisa point on the joint graph of A and B, since the 


_ joint graph must be a line passing through the origin 
~ the combined graph is obtained by joining Q with O, 
es the origin. Produce this combined graph to cut the 
locus of one full work. Then the time taken by both 
‘A and B when they work together is obtained. From 


BC ‘the graph it is seen to be 2'2 days. To find from the | 


same graph when they will complete a part of the 
work, determine where the joint graph cuts the locus 
of the required part of the work, Similarly if we 
have several agents all doing positive work the 
- corresponding bits of work done by each are placed 
side by side and the point thus obtained when Ce 
to O gives the joint graph. 


(2) -A bath can be filled by a pipe A in 2 -hours 
and emptied by another pipe B in 5 hours. How long 


z wil it take to fill the bath if both the pipes are opened 
"together oe 


Horizontal Scale 1” a hour. Vertical Scale 25 "=] AS mie e 
o> R ; yee hs one 2 Dats 3 


soese0sGelSeenuSsceneeean-<Gen0 
SS Sddceegesezset seer sesetttnceues 
Boe 4588 ou &CSERBRR 


See eye rac aorTarecvrreeeseeeeees 
258.9 GF <TIME #N HOURS mth 


Fig. 206. 


Sol.:—Here one pipe does positive work and the — 
other negative work. Represent hours horizontally ~ 
_ and take any convenient length vertically (use2'5")to 


_ tepresent one full bath. Join the origin O with the _ 
point (2hrs. i bath). Then this gives the graph of the — 


for purposes of graph,the emptying pipe Is supposed to — 
be opened when the bath is initially full and at the omer 


- of 5 hours the bath is emptied. This point (0, 1 bath) . 
- when joined to (5 hrs, o bath) gives the graph of the — 


emptying pipe. To combine these two graphs, consi- 


der any time OM. Then at this time from ‘the corre-- 


a filling pipe A. To draw the graph of the emptying ia 
_ pipe B, the origin is the point (ohrs. 1 bath), Note that —~ 


sponding graphs, we see MP is the portion filled in. 
and RQ is the portion emptied. Hence the net work 
will be (MP—RQ). Hence step off PT equal to RQ. ees 


- Then MT=MP—RO. Hence MT is the net work at _ 
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time OM when both the pipes work together. Thus “ 
T is a point on the joint graph of the two pipes. Thus — 
.the joint graph is the line joining the origin O and T.=% 


¥ - oie as Se 


Produce this joint graph to cut the locus of one bath. 


_ The point of intersection gives the time taken by both 


= a 


_-the pipes to fill the bath. This is found from the graph 

-to be 3:3 hrs, The same procedure is adopted when 
we have a number of filling pipes and a number of 
- waste-pipes. The bits of work of the positive agents 
_-are graphically added and from this sum the bits of 
work of the negative agents are subtracted to get the 
: final point on the joint graph. For all negative agents 
the origin is W in the figure and for all positive agents, 
_ xthe origin is O. | 


(3) A man receives 4s. for every day he works 


but is fined rs. 6d. for every day he is absent. After 


25 days, he receives 42-16 O as wages. Find graphi- 


< -cally for how many days he worked and for how many 
__. days he was absent. 


Sol.:—The two things to be connected are num- 


“ber of days along one axis and number of shillings 


along the other. This problem resembles the model 
(2) supra in having both positive and negative agents 
of work but differs from it in the following respect 


While the two pipes, the filling and the waste pipe, can 
-be thought of as working together, in the question | 


before us we cannot say that a man is both present 
_and absent at the same time. Hence one agent here 
(absence) excludes the other agent, vig. work. Plot 


Baty, 


jae ALS. 


Se a CN a 


nn Ae 


days ee the horizontal axis and nunbee of shillings : 
along the vertical axis. Ss 


Draw separately the graphs of wages and fines, 
SS The graph of wages is a straight line passing through — 
the origin (since wages are proportional to number — 
_ of days of work and since zero days correspond to ~ 
zero shillings) —To draw this graph, join the origin Ss 
to (25 days, 100 s.) If OK represents the number of 
days of work then RK represents the number of days. 
of absencé. To draw the graph of fines, join (o days, 
374 s5,) with (25 days,os.) To read the required 
- answer from the graphs we reason as follows. Take _ 
x any point on one of these graphs. Here the point P ~ 
on the graph of wages is taken, Draw PM parallelto — 
the axis of shillings to represent the net earnings of 4c 
86 shillings. Draw MN parallel to the graph on e 


parallel to PM. Then OT gives the required number i 
-of days of work and consequently TR represents the — 
~ number of days of absence. For at time OT, the — 
oe graph of earnings gives the wages TW. For. the 
corresponding time TR of absence the graph of fines 

4 shows the fines to come to TN, Hence the resulting — 
earnings come to WN = PM (for figure PMN W is a 
= parallelogram) = shillings 56 by construction, The 
answer is found to be 17 days, Similarly for the 
unaltered rates of fine, wages and contracted period, 
the same set of graphs can be used to get the number 
= of days of work or absence for any net earnings. The 

point of intersection of the two graphs of: fine and 


which P lies to meet the graph of fines. Draw WNT ~ 
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- wages gives the number of days of work and absence 


ee) 


corresponding to zero net earnings. 
V.S. 1v=40s. H S. 1"=5 days. 
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Fig. 207. 


EXERCISES. 


~The models supra and the various principles of graphs explained 


- and illustrated in the earliar chapters will be sufficient to enable 


the student to work the following questions :— 


4. Aman starts digging a garden at a rate which would com- 
plete the work in 10 days. After working for 4 days, he takes 


9 days’ rest and -after that, working at a faster rate still does the 


work in the intended 10 daye. Find graphically how long he 
would take to do all the garden working at the faster rate. 


2. A labourer is hired for 40 days on condition that he is 
to be paid Re. 0-12-0 for every day he works, and that he isto 
pay a fine of Re. 0.4.0, for every day he is idle. If he receives. 
Rs.13-0-0 at the end of the period, find graphically the number of 
days he worked. 

3. A tap would fill a cistern in i0 hrs. When the cistern is 


half-full, a second tap is turned on and the cistern is full in. one 


hour more, How long would the second tap, running alone take 
to fill the cistern 2. Give a graphical solution. 
4. A bath can be filled by a pipe A in 3 hours and emptied’ 


by another pipe B in 7 hours. How long will it taketo fill the 
bath if the pipes are opened together ? 
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5. A alone can doa piece of work in 15 days and B in 12 
days. A begins alone and after acertain interval B joins him 


long A and B were working together. 


if there were 6 men more, it could be finished in 3 days less. Find 
=; graphically the number of msn at first. 


Vv. S, 2" to represent the first set of men. 
) Jo mS OES Se sae SR ee se SESE SR EERE e ERE EEe 
| PREECE EEE EEE EEE CEE 
ENS CCCCELCELL LECCE Cee 
SSgsceeeeeseeEs 
Pgh Grr iter bo] 
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a ’ Fig. 208. 

Sol.:—Draw the graphs of cases (1 and 2) as shown in the fig. 
_ Then MN represents the six additional men on the scale on which 
OM represents the number of men at first. On this analogy OM. 


by B in 40 min. They are opened simultaneously but A is closed 
at the end of every 5 min. for 3 min. and B for 2'min. at the end 
of every 4min, When will the cistern be full ? Illustrate graphi-_ 
cally. 


and the work is finished in 74 days. Find graphically how 3a , 


6. A certain number of men can do a piece of work in 8 days. _ 


as 1 ae dave a 


_ represents 10 men. Hence the initial number must have been 10.] _ 
7. Acistern can be filled by a pipe A in 25 min. and emptied — 


Pao 


CHAPTER XXVIII. 
~ PROBLEMS ON PROFIT AND LOSS. 


; When a manufacturer enters upon his business, he 
hopes to sell his goods at a higher price than their 
cost of production. He sells wholesale or in all large 
+ quantities to the retail tradesmen who also hopes to 

‘sell them at a higher price than that which he invest- — 
 edin buying them (including, if necessary, the expenses” E 
. of his business’. In both cases they are said to be © 
Sas selling at a profit, If as may sometimes happen, the ~ 
goods are sold at a price less than the cost price, they 
are said to be sold at a loss, The actual loss or gain — 
ds the difference between the cost price and the selling — 
price. This difference, for purposes of ready compari- — 
> son, is very often expressed as a percentage on the cost 3 


Wa didisepeteibo pthc Nabdis: PLS Sirs vat Secale 
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Be eg a EFA 


100 ~ 
(100+/)) | 
of the C. price. 


price, When the profit is p %, the C. price is 


of S.P. and §.P. is therefore Sane 


7 of ce iy Se 
When there is a loss of 7 % the C, price is (oo) of : 


“whe SP. and the 8.P, is T° of the ©. P. 
Illustrative Examples. | 3 
(t) A wine merchant mixes together one pipe of 


wine (126 gallons) at £80, one at 490, and one at 
too and sells one-third of the mixture at 135. 4@ a 


= 
4 


Beers : 
~ +3 \ ‘ 
5 , + - 
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Daye i eds 
gallon. | 3 At pit price per eaten ceraee he sell the | 
2 peomainder so as to gain 12% % on his total outlay ? | 


"Sol. :—The total outlay is £270. ‘To gain ae 


‘ 3 203- 
2 “the total S. y must be 77% * as or aes or £304- 10-0, A 
4 1 5 ae 
: 2 


e The money realised by selling the first one-third is 


q as Ae re £84... The balance t to be robpoered trom | 


2 the wale of the remaining 2 pipes or 252 gailons is 
ZS _£220- 10-0, 5 
*,, che reqd, 5.-P. Bes gallon of the remainder is 


ge 7T- 3 
‘ Gay) (ERD . Pie 
ras a or 175.-6d, ets 
V4 4 
8 
2 


- (2) A ton of ice is made at 6 ps. per lb. and soda 

atg pies perlb. A certain quantity is kept for sale~ 
at the factory and the remainder is sent to branch 
_ shops. If the average loss from melting, ete., be 124 4 
in the former and 25% in the latter, and if the profit 
on the ton made is Rs. 17-8-0, determine the quantity 
oa sold in the branch shops. : 
~ §ol.: The ee is Rs. 2740 or Rs. 70s +1 


g 
us suppose that 7 Ibs. of the ice are sent to the branch 


- 
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Ee ehors- aS (2240—-x) are sold at the factory. The ? 
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; money got by selling am at the pares shops: esitite 


25% melts away) is Rs. 4 2 x x 3/64 or Rs. 386 x. The . 
money got by the age in the factory is Rs. § Care S 


x) X 3/64 or Rs, #5 keener ae = (Total Ses 


ggg FERS. ah eg 4 a $13 (2240—%). This must be by we 
- the question equal to the C.P.+ gain. +. We have | 


35 x 04 be 
3 
But the answer required is, what was sold in the 


branch shops which is only#2. .. The required 


aaa % + tig (2240—%) = 874 whence x= =~——_ 


avswer is =X sax or Rs. 560. 


EXERCISES. 


4. A wine merchant, buys in Bordeaux a cask of claret and 


ae freight to Madras is Rs, 15-12-0. It contains 208 litres of wine 


at 80 centimes the litre, and for the cask itself, he has to pay — 


Rs. 7-8-0. He pays also a duty of Re. 0-15-0 per gallon and 


a bottles the wine at a cost of Re. 1-14-0 a doz. bottles. If he sells it 


at Rs. 13-8-0 a dozen bottles, determine the percentage of profit 
made by him on his outlay. (Assume Rs. 15=25 francs=2500 
centimes; 6 bottles=1 gallon=4'55 litres.) 


2. A merchant buys 8 maunds of coffee seeds at Re. 1-4-0 per 


viss and 10 maunds at Rs. 1-8-0 per viss and mixes them. He sells 
the mixture at a uniform price and gains 124 °/, on his outlay. 
ss ind the S. P. of each viss of the mixture. 


aves cl 
i) eT A a 


3. A man buys 45 bushels of apples at 2s. 6d. a banka: x “ 


third of them is spoilt ; of the remainder, he sells a third at°2d. a 


pound and the remainder at 4s. a bushel. (A bushel of apples ; 


weighs 60 Ibs.) What °/. of profit does he make? 


4. Acycle dealer invests Rs. 35,000 in buying 100 ordinary 


cycles and 50 motor cycles. He sells the ordinary cycles at a pro- 
fit of 15°/, and the motor cycles at a profit of 20°/, and gaine — 


Ved 


‘PROBLEMS oN PROFIT AND LOSS. 469? 


oe 65 500 on the whole. Find ie price be a on an. average 
Se for; an ordinary cycle and for a motor cycle. 


as to gain 25 °/, on his outlay ? 


6. I bought a horse and a carriage for Rs. 950: I sold the horse 
__at a gain of 333 °/> and the carriage at a gain of 8 °/, and gained 
- 20 °/, an the whole. Find (1) the price I paid for the horse and 
(2) the price for which I sold the carriage. : 


7 Aman borrowed Rs, 8000 at 73°/. C.1. and forthwith 
dent the money as followa:— 
Rs. 500 at 12 °/, S. Interest 
Rs. 4000 at 9 °/, C. Interest and the rest at 74 °/. S.1. Ie at the 


end of 2 years all the transactions were closed, find his gain. 


COPTETS 


8. A house is offered for sale at an increase of 10 °/9 in its 
% original price; but not being disposed of, it is sold for Rs. 50 less — 
_-than what the owner had originally demanded. If he at this price 
_ makes a profit of 6% °/., find the cost price. ; 


-9.° A merchant sells firewood at a gain of 2 as. in the rupee of 
_ .the cost price, which he shows in his accounts, while the prices 
~ marked there are 12 °/9 more than the actual cost. In weighing, — 
he so arranges 10/11 of a ton is sold as 1 ton. Find hie gain °/.. 


10. A farmer bought 448 sheep at Rs, 2-8-0 each and sold - . 

of them at a gain of 4°/,. Hethen lost 133 sheep. At what 

Zs ate °/, profit must be sell the remainder so as to gain 10 fo of 
the whole outlay ? 


‘11. ~Atea dealer soldtea at Re. 1-8- 0 alb. and chads a profit of 
90 °/,; the cost price was reduced 4 as. a lb. and he then started 
- ‘to sell at Re. 1-4-0. Weat is his new percentage of profit ? 


12. The purchaser of a farm lets it at a rent which after 
deduction of 15 °/, for repairs and necessary outgoings will 
a seturn 5 °/, on the purchase money. What is the returnina 
ost when the owner allows the tenant 25 °/, reduction of rent 2 


8 5. A merchant buys mangoes wholesale at Rs. 15 per. “‘thog= eo 
sand. He has to pay Rs. 2-8-0 per thousand for railway andother __ 
3 charges and he finds that 16 °/, of the mangoes get damaged and __ 
cannot be sold. At what price should be sell the remainder so 
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13. A sold a horse to B, gaining 73 ©/,-on what it cost him. 
B sold itto C for} £70-19s. gaining 10; °°}, on what it cost him. 
What did A pay forthe horse? Explain year reasoning, _ 


14. A firm has a capital of Rs. 90,000. The gross annual 


sales are Rs. 37,500. The cost of materials and manufacture is 


35 °/o of this. Rent, rates and taxes amount to Rs. 3870: 
advertising Rs 9,400: office expenses Rs. 1.360; manager's salary 


Rs. 2,000 together with one °/o commission on the gross sales. 


Find the rate of interest that can be paid on the capital. If the ad- 


vertising is doubled, and in consequence annual sales increase 
35 °/,, while the other expenses remain unaltered, what increase 
will there be in the net annual profit ? 


15, A grocer mixes two qualities of sugar at 2as 4ps. and - 
3.as. 4 ps. per lb. respectively and gains 20 °/o on his outlay by 


- selling the mixture at 3 as. a Ib. In what ratio does he mix the 


Ay: 


_ two qualities ? 


Note :—This and similar questions on mixtures of only two in- 
gredients can be easily and orally solved in the following manner- 


os The S. P. 3as-a lb. gives a profit of 20.°/,. The cost price of 
_ the mixture = 5/6 of Re. 0-3-0 or Re. 0.2.6. Henca if every Ib. 


of the mixture be disposed of at the rate of 2} as., there will be 


neither gain nor less. 


But the former variety, will give a gain of 2 ps. per lb- and the 
latter a loss of 4 ps. per lb. .”. The mixture must be so constitu- 


‘ted as to have the loss in one case compensated by the gain in the 


other. Hence we must mix 2 lb. of the former variety with every 

Ib. of the latter. Sometimes when the required answer is to be 

expressed as aratio, some difficulties are experienced by begin- 

ners, such difficulties can be avoided if in writing the ratio, the 

same order is preserved in one part of the proportion as in the 

other. Thus, for example. we say either, former variety: latter 

variety 2: 2: 1 or latter variety : former variety °: Bite 

16. A grocer sells his best quality of tea at 3s 6d. per lb. and 

theteby gains a profit of 5 °/,; he sells his second quality at 

2s. 6d. per lb. gaining a profit of 8 °/,. In what proportion doss 
he mix the two qualities, if by sellihg the mixture at 2s.9d. per Ib. 


he gains 10 °/, ? 


cost of Re. 1-0-0 per dozen bottles, If the marked price of a bottle — 
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17. The owners of a weekly paper receive one anna per copy” . 
but its cost of production is 1} anna, 20 °/, of the papers printed — : 
are not sold and 96 °/, of the selling price only is collected. The 


editor receives Rs. 161-5-4 per week for advertisements and the 
“net gain per week is Rs. 100. How many copies are being sold 


; weekly ? 


18. <A merchant bought 60 measures of castor oil at Re, 1- 2. a 


per measure and purified it at a cost of 2 as. per measure. During 
the process 5 °/, of the oil was lost and the rest was bottled at a 


was 12 as. and a discount of 123 per cent. was given for 


wholesale dealers, find the merchant's gain °/, if he sold } of the se 


bottles in retail and the rest wholesale. (Assume | measure 


= 4 bottles.) 


19. A grocer buys 50 lbs. of tea and 39 lbs. of coffee for 
 £8-.5-0. By selling the coffee at aloss of 5 °/, and the teaata 
gain of 10 °/>, he makes a profit of 10s. 6d.; what was the cost 


price of coffee and tea per lb. ? 


a 


20. A man having bought a lot of goodsfor £150-0-0, sells - 


at a lossof 4°/4. By what °/. must he raise that selling price in 
order that by selling the rest at the increased rate, he may gain 
8 °/, on the whole transaction ? 


21. The manafacturer of an article sells to an agent at a profit 


- of 20 °/5,. The agent’s wholesale price to a shop-keeper is ata 
- profit of 10%, and the shop-keeper retails his goods at a profit 


of 124 °/,. Find {1) the cost to the manufacturer of an article 
bought in the shop for Rs. 212-12-0. (2) The profit °/, which the 


manufacturer would make if he sold direct to the customer at the 


shop- keeper's price, 


22. A person buys some goods in London for £45, and pays 


- £4.5.0 for freight and insurance to Madras. On the arrival of the 


goods, he pays 7 °/. duty on the declared value which was the 


London price turned into rupees at the current rate of exchange. 


If he had bought them in Madras, he would have paid 40 °/, 


above the declared value. How much did he gain by buying the 


goodsin London,the rate of exchange being Rs. 14-13-00 sovereign? 


» 
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23. Ten people start a chit fund, one of them is the agent 


privileged to take the first collection without bidding and without — 
any deduction. If the half-yearly subscription be Rs. 100 from 


- each member and the amounts bid for in the successive half-years 


commencing from the second be Rs. 800, Rs. 820, Rs-820, Rs.840, 


Rs. 850, Rs. 870, Rs. 920, Rs 970 and Rs. 1000 respectively, the 2 


difference between these amounts and the actual collections, being 
distributed among those members who had not bid for the chit 
till then, find who is the gainer—the first bidder or the member 
who waits till the last half-year, calculating simple interest at 
7°5 °/, per annum, 


24. A bungalow is offered for sale at an increase of 12 °/o on 
its cost price, but not being disposed of, it is now offered for 
Rs. 2400 less than before ; it being still unsold, this second offer 


= is reduced by 2% °/. of itself and itis then sold. If a profit of 


10°/, is made by this sale, determine the original cost price of the 
bungalow. : 


25. A man purchases two estates, for the larger of which he 
pays 3 times as much as for the other. He presently sells them 
and in doing so gains 20 °/; on the cost price of the smaller and 
25 °/, on that of the larger estate. If he rece'ved Rs. 75,280 in all, 
find what he paid for each estate 


26. A trademan puts 2 prices on his goods, one for cash and 


the other for credit. If the credit price of an article he Rs. 53-2-0, 
credit being calculated for 6 months at 124°/, per annum, what 
is the cash price ? 


27. One man sells his articles so as to gain 10 °/, on the cost 
price, while another sells so that every 10 °/o of his selling price 
is his gain. An article which costs each of them the same sum is 


marked 24 as. cheaper by one of them. For what price can it be 


had in the two shops? 


28. The capital of a company is Rs. 25,750; its working ex- 
penses are 35 °/, of its gross receipts, and 12 °/, of its net profits 
are put to a reserve fund. What must be the yearly gross receipts 
of the company to pay the shareholders 74 °/.? 


ASS 
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: ? 29, I buy goods and find that the cost of carriage is 5 °lg on > 
the cost of goods. lam compelled to sell at aloss of “TU fe4 on o 
my total outlay. If, however, {| had received Rs. 46-8-0 more than ~ 


i | did, | would have gained 24 °/o. What did I pay for the goods? 
= : 30. Aman buys 20 reais of paper at l anna per sheet. fe: = 
sells at the rate of Rs. 2-4-0 per quire and those he cannot sell he 

returns getting 7 as. a dozen for them. If he gains Rs. 100inthe — 
whole transaction, determine how much he was able to sell. : 


31. A bookseller buys books to the nominal value of Rs. 1092, 
but he gets 9 ps. in the rupee discount. How much does he 
spend? If in addition to the discount named, the publisher sends 
him 13 copies at the price charged for 1 dozen, and the book-seller 
sells the books at a discount of 6 ps. in the rupee, determine his 
profit in the transaction. ; 

32. A man bought 100 copies’ of Algebra and 75 copies of 


Geometry for Rs. 518-12-0. By selling the former at a gain of 
25 °/, and the latter at a loss of 20 °/, he made a profit of Rs. 20. — 


* Find the cost of one copy of each kind. 
8 33. Attheclose of a musical entertainment held under the 


auspices of a School Literary Society, the Secretaries found that . 
350 reserved tickets at Re 1-8-0 each, 500 ordinary tickets at 
Re. 0-12-0 each and 75 ladies’ tickets at Re. 0-8-0 each were sold. 
A | The expenses they had to incur came to Rs. 450-10-0. Find how — 
much the society profited by this performance. . 


RS 


Mrs 


34, A tradesman bought some sugar at 11 as. a viss and sold it 
at Re. 4-0-0 athulam. He assumed that a viss was 5 of athulam, 
whereas in reality a thulam was to a viss as 100 to 20, What profit 
‘per cent. did he think he made, and what profit per cent. did he 
= actually make ? : Steer 


z ~~ 35. Aman buys 40 articles for Rs, 1750, but 13 of them get 
soiled. He determines to sell each soiled one at ¢ of the price at 

which he sells a new one. What must this price be in order shee 

he may make a profit of 45 °/, on his outlay ? 

36. The capital of a railway is 4 millions sterling; 3 is borrow~ 

_ edon mortgage at 67/,: the remainder forms the subscribed capital , 


: 3 
od 


: 
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The working expenses are 35°/. of the gross receipts, 20°/. of the 
remainder is put by as the reserve fund ; find to the nearest penny 
what the average monthly income should be to pay the subscribers 


74 Ploe 


37. An armourer undertakes to supply 4000 swords at 
Rs. 10-12-6 each and he estimates that if 10 °/, fail to stand the 
required tests and are worthless, the profit will be 15 °/. on his 


_whole outlay. At the trial 35 °/, of the swords prove worthless, 


how much does the armourer lose by the contract ? 


38. A manufacturer estimates that he can make a certain 


- patented article at Rs. 170 per hundred. Find (to the nearest pie), 


the retail price of each article which must be fixed so that, after 
paying the patentee, a royalty of 10°/. on the retail prices, and 


~ giving tradesman a discount of 333 °/, on the retail price, the 
_ manufacturer may make a proftyef 25 °/> on the cost of making 
it. If the retial price is fixed to be Rs. 3-0-0, what would be the 
~ ‘actual amount of profit made by the manufacturer on each article? 


39. Ina laboratory there are 96 ordinary gas-burners each 
burninz 33 cubic ft.-of gas per hour for .an average of 15 hours 


- per wéek from July 7th to April 7th. They try.a new patent burner 


advertised to save 333 °/,. If the price of gas is Rs. 2-8-0 per 
1000 cubic ft., how much ought they to save in that time by using 
the patent? : 


40. I purchase some garden land, and reservjng 3/7 of it for 
my own use. sell the rest in such a way that the actual cost to me 
for my own portion is reduced to $. Had 1 sold it at Rs. 125 
more, | would have been a gainer by the whole extent of land 


which I reserve for myself. Determine how I bought the land and 
sold it. 


41. A wine merchant buys @ gallons of wine of one kind at 
Rs. J per gallon and # gallons of another kind at Rs. Ss per gallon: 
He mixes them together and adds some water. If by selling the 
mixture at Rs. ¢ per gallon, he gains'#t °/,; determine how 
much water has been added. Evaluate your answer when a=10, 

=1, = 10,s =14,¢=I18 and m < 10. 


Poa 9) PROBLEMS: OF PROFIT AND ee ra Bee: 


| oe a2. A grocer ang a certain kind of tea at a pies per ib. To: 
o increase his profits, he mixes (~ — 6) lbs. of this tea with 6 lbs.» 


which cost him pies per lb. less and sellst he mixture at the 
same price of @ pies per |b. as before. By how much does. he 

-increase his profit on each pound of tea sold? Givea numerical _ 
result when # = 10, and a = 192. 


43. The manufacturer's list price of an article exceeds the ; 


cost’ of making it by r °/o: and discount of s°/o is allowed on 


this price. Determine the rate of profit made by the manu: — 


- facturer. 


a 44, By selling articles at the rate of & articles for 0 pies a 
__ dealer incurs a loss of / °/,. What °/. would he gain or lose if he: 
sold ae at the rate of 1 articles for & pies” 


45. In Georgetown % pencils ie a rupee but in Triplicane. 
the same pencils are sold at Re. 3 « per-dozen. By buying 144. 
pencils in Georgetown and i: them in Triplicane a profit of 
Rs. 2-0-0 is made. Find the sum invested in the transaction. 


Weta Saad 
, 


46. Rama borrows Rs. P. at 100 2 °/. per annum simple 
interest for 2 years and lends it for the same time at 100 2 °/5 per- 
annum compound interest payable at the end of every year, Deter- 
mine the profit made. For what valne of Z will this ene be. 

zero? 

47. The Gokhale Hall in the Armenian Street, Ceorgatseeee ie 
licensed to accommodate 1000 people. 1000 people were present 
at a lecture, for which & of them paid a rupee each and, the 
remainder Rs. three each. Find the total sum collected If the. 
k persons had paid Rs. 3-0-0 each, and the rest @ rupees each, 


ers ney pide ie 


how much greater would the receipts have been? Evaluate your 
answers when k = 650. Suppose again that the total cost of the . 


E. lecture was Rs. 1350. How many of the two kinds of tickets 
would have had to be sold just to cover expenses, the total number 


sold being 1000? 


“48. | bought a house and 3 years afterwards S| it for Rs. 4725 

~ less than what it cost me, and thus received 20 °/. less than what 

_ the purchase money would have amounted to at 6 °/, C. 1. What 
sum did I pay for the house? 


ey ? 
ae 
4 


Me 
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49. If radium costs Rs, 10,000 per gram and 125 millizramimnes : 


-of radium are required to illustrate a lecture, the charge for 

admiesion to which is Rs. 2-8-0, how many tickets would have to 

be sold to pay the cost of providing the radium. If 2000 tickets 

were sold, determine the profit °/., if the other expenses of the 
lecture come to Rs. 500. 


50. I can save 20 °/, of my income. If my income were raised — 
Rs. 25-0-0 a month and my .expenses were raised by 20 °/,., my 
yearly savings would go up by Rs. 62-8-0, determine my monthly 
salary. © 

51. A barters some sugar with four which is worth 2s. 3d. a 
stone (14 Ibs.) but in weighing his sugar uses a false stone 
weight of 134 lbs. B, on discovering this, says nothing, but raises 


the price of his four. What value should B set on his flour so — 


_ that the exchange may be fair? IfB fixes his price at 3s. a stone, 
. what °/o of profit does he make? 


52. Aman hasto glaze 72 picture frames, each of which 
requires a piece of glass 17// by 9//._ He cuts these from sheets of 
glass, measuring 18// by 25’, How many such sheets must he 

use? If he buys these sheets at ths rate of Re. 0-2-6 per square 
foot and sells the glass actually put into the frames at Re. 0-4-0. 
per square foot, what profit °/, does he make ? 


53. A milk-dealer purchases 24 measures of pure milk at 8 as. 
a measure. How much water must he add to it so that he may 
sell at 1 anna an ollock and obtain a profit of cent. per cent. 


54. A milkman buys one measure of milk for 7 as. and adds 
an equal quantity of water to it. If he sells the diluted milk at 
9 pies an ollock, using a false ollock which is only ¢ of the real — 
ollock, what is his gain °/, ? 


Madras Secondary School-Leaving Certificate 
nee Public Examination. 


1916. 


“NV. B.—Only nine questions are to be atiempted. 


41. The following table is a classification of the number of’ 
_ people, in thousands, supported by agriculturists and actual 
_ workers in agriculture for the years 1910 and 1911, Find to 
ss the nearest integer the decrease or increase per cent. in the 
_ figures for 1911, as compared with those for 1910 under each 
head :— 

Supported by. | Actual workers 


peer: agriculturists, in agriculture, 


1910 | 1911 | 1910 | 1911 


Non-cultivating land-owners 84 30 33 1g 
Cultivating land-owners 461 ' 612 436 484 
Non-cultivating tenants . 6 2 4 : I 


Oultivating tenants 996 LOT 207 151 


3 Labourers. 279 | 984 840 * 463 1 


2. On March 1,1918, a person borrowed from A Rs. 1,460- 
= at 8 per cent, simple interest, and lent the sum on the same day 
Ea to B at 8 per cent, compound interest; if both the transactions 

__were closed on March 1, 19165, find his gain. 


3%. Determine by graphs which of the following is the most- 


profitable investment :— 


a ee 


> 
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(2) 4 per cent, Bank deposit at par: — es % 
(3), Rs» 20 Bank shares yieldiog 10° per cent, dividend at 
Rs, 48. 


4. A school grants its Games Association Rs. 216 a year, 
which is distributed among its three branches: Tennis, Football, ; 
and Badminton, in the proportion. of 14: 6; 1. The Teunis 
branch is 14 strong, and each member pays 4 subscription of Rs. 2 
per half-year, Tf the branct pays Rs.6a month to the pickers and 
spends Rs, $92 per annum on repairs to the court, fiad how many 
balls a month at Rs. 12 per dozen the branch caa supply itself 
“with, as not to work at a loss. 


5. If. a bookseller fixes bis prices so as to include 
-a profit of 80 per cent, on the cost price and offera a 
reduction of 10 per cent, on the published price for 
cash payments, find his gaia per cent); If the 
cost price of 84 copies of a book be Rs. 59, what 
is his average gain per copy when all are sold 
for cash ? 


6, Find the volume of a gate pillar consisting of 
a cylindrical colamu 6' bigh and 1! in diameter, 
placed on a cube of 2’ edge and surmounted by a 
square slab 1’ thick and 2’ side with a sphere of 6” 


radius placed on the top of it. 


‘7. A cast-iron cylindrical weight is 16” in 
diameter and has a slot 2’ wide and 10” long 
as inthe Bgure. Find, correct to 2 places of 
decimals, its thickness in inches when its 
weight is 100 1bs, (Oae cubic inch of cast-iron 
weighs 0°26 1b,) . 


. §. The following table gives the power €P 1b.) to be applied in 
order to move the weight (W 1b,) for a certain machine :— 


w | BO 109 | 220 | 830 | 400 | 600 
cy ee al | 
P | 106 | 122 162 | 184 | 216 | 946 
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Die a “aisoe arautig the Sfatlon between P and W, and find AS 
‘ to the nearest integer the value of P when W= 360, and of W 
SS pacn P = 158. - 


9, If a_ person bays p dozen mangoes at a as, per dozen, ide 3 

@ dozen mangoes at 3 as. per d¢zen, and 7 dozen mangoes at ¢ as, 

per ‘dczen, and sells 2 of the whole lot at d as.-per dczen, and ips 

fhe rest at 4a as. per dozen, find his profit, If the profit ise 

Rs. 4-6-0 when p = 12, q=5, r=13a0a=20, 6 12, 0 = 10, 
find d. 


0. Bolve Qn + By = 19, Oba —y = 4, 
Compare: your answer with results obtained graphically. 


: = 1. Construct a quadrilateral ABCD having 
ABez= ADe4cm., AC =8cm., and Om CD = Bem. 
-Moazuré BD and the angles B and D, 


12. Draw anequilateral triangle and a regular hezagon s0 as 
‘to lie between the same parallels and compare the areas of the : 
' two figures, 


NW, B.—Full marks will be given fur answering about fosesixthl 
of the Puper, 


1. (1) The H. C.F. of three numbers is 7 and their L 0. M | 
fis 12012, Two of the numbers are 864 and 84 Find the least 
value of the third number, 


(2) You are given that 461¢10 = 77 x 59877. Show: how 
you can write down (correct to five places of decimals) the quotient 
when 0°046101 is divided by (14 x 0'63. X 0°001) without actually 
going through the ordinary process of division, 


‘2. The following statement gives the figures under each head 
-of contingent ehetter both estimated and actual, for the vear 
Be 14 :— 


} 


“Ttems, 5 an Estimated. == Actual, — 


Seri ae Ree IS SES SS 


7 Rs, 3. p.| . Rs,j ‘a. Pp 
Printiv tis Sa 15,650 0 0| 10,895 6 
pestioxers os Sites BS 12,550 0 0 6,610 2 0 
| Travelling expenses . | 10,680 0 O| 12 ‘939 7 O 
Postal and other charges ait 6. 679 0 @ 7,488 9 
Examination charges Be 3,450 0. «0 8962 10 1 
Contribution to the Library . 5, 550 0 0 5,650 0. 
0 0 6.434 8 Of 


Oost of University Lectures, &e. |. 6,600 


Total ... < 


ere PO 


Fill in the row of totals, and: find by what percentage 
{correct to one decimal place) the total of actuals has fallen 
short of the total of the estimated charges, > 


3. Two partners invest Rs, 2,700 and Rs, 1, 500 hisoobinele in 


their business. and arrange that 40 per cent, of the profits shonld. 
~ be divided equally between them and the remaining profits treated 
as interest on capital. If one partner’s share of the profits is- 
Rs. 90 more than the other’s share, what was the whole amount 
of the profits ? : . 


4 A man buys a field for Rs, 8,750 and lets it at a rent of 


Rs. 150 payable at the end of each year, The rent is invested at 
5 per cent. compound interest, per annum, At the close of three 
years he sells the field tor Rs, 4,000 and draws out the accumulated 
rents and interest. Find the total he will have and the annual. 
percentage (simple interest) he makes‘by the whole transaction, 


5. A railway track starts from station A with a gradient of 1 
in 200, i.e, a vertical rise of 1 yard in 20) yards measured along 
the track, The gradient remains the same for 3 mile, and is- 
followed by rising gradients of 1 in 160 for $ mile. 1 in 120 for 
4 mile level for 1 mile, and falling gradients of 1] in 1:0 for 
4 mile and 1 in 830 for } mile, when station B is reached. If 
station 4 is 179 feet above sea-leve!, find tu the nearest foot the 
elevation of station B. Ss : 


ays Ua 


Bit acy 


‘corresponding weights are given in the following table ;— 


Height. ‘| gion Po 6" 10" Bight! |: saci 
. . 


| aman in pounds, 
a 


' Average weight of | 108 | 112 


~ Average weight of ee | 126 | 189 


152 


196 [139 


a woman in pounds, 156 


‘relation between the average height and weight for each sex, Find — 
from your graphs the difference between the average heights of a 


ee | no 
145 | 18 162 | 169 oe Se 


Draw graphs in one and the same figure showing the — 
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8. “The average re of a man and a woman and. their 2, 


ee man and a woman who each weighs 10 stones, and the ae. Phy 


> in weight if they are each 5'64" in height. 


7, A cylindrical oil tank is 12 feet in diameter and has ends _ 


which are hemispheres of the same diameter, Its total length is 
+ 40 feet, If itis lying in a horizontal position, how many gallons 
of oil will be required to fill it to a depth of 6feet? (1 pues is 
Z equivalent to 2774 cubic inches nearly.) ; 


8. A child is instructed. as follows: ‘Think of a nuraber, : 


double it, add 11 to the result, multiply the os by 8, subtract 


- 42, divide the remainder by 8, give me the answer.’ 
‘Find a simple rule by which the number first thought of ° 
can be readily deduced from the answer given by the child, 
me 9. 4 and B engaged in play: when A had lost Rs, 20 née had 


only oneethird of the money which B had; but by continuing to. 


play he not only won back his Rs. 20, but also Rs, 50 more with 
‘it, and then found he possessed half as much again as By With | 
- what sum did they respectively begin? 
BS ae Reduce the conditicns of the problem to simultaneous 
Ce equations in two unknowns, and solve the problem, 
so EO, A is the centre of a circle of 6 cm, radius, and B is the 
Gi agate of a cirole of 2.cm, radius, CD isa direct common tangent 
to the two circles and touches them at (and D respectively, If - 
GD is 4 cm. long, find the distance between ey centres, Draw & 


‘meat figure to scale, 


a. ~G, M.—31l 
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=a 
“ 
“ Fe] 
ae 
Px 


ae 


~ as < 


di. Divide a straight line AB,, 64cm. ee re at nae 


and externally at Y, in the ratio of 6:8, Verify the result of your 
constraction by measuring the lengths of the segments. 


“Also show that they ‘satisfy the formula 
3/aB = 1/AX41/4Y. 


~~ 12, Show by means of a carefully drawn diagram how you will 
varity by paper-cutting the truth of the proposition that the = 
_ Square on the hypotenuse is equal to the sum of the squares: on “a 


the sides of a rigbt-angled triangles 


1918. 


NB. Full javes will be given for auswering three Jourths 
. of the Paper. 


i The fee income from the secondary department of a weg “ 


{na certain month is given in the adjoining table: = 


—— 


Form. ‘Strength, Amount. 
Ke hes “Rs, As. Ps, 


i% 


Find 


VI.. 79 414) 0 (1) the average fee paid 
oy 0 lapel 5 by each boy in the 
eta, Peo ease Pee whole department, and 
1V 78 8g| 8 
ta { Be (2) the percentage of the 
Itt 76 940; 9 : I Form collections to 
Se ee the whole income. © 
Il Th 191) 8 
I} 1265 396 8} OF 


2. A merchant bought 40 candies of paddy at Narsapur_ at 


Rs. 88 a candy and sent the same to Tanjore, paying Rs, +o 


towards boat hire as far as Nidadavole, and 17 times as much for 


railway charges from there to Tanjore. His agent sold the — 


whole quantity at Tanjore at Rs.2 4 as,a kalam. Find the 
amount of gain or loss to the Narsapur merchant if be paid his 
agent a commission of 5 per cent, on the sale- -proceeds, 


[A kalam = 94 Madras measures, A candy = 800 seers, . each ~ 
of which is } of a Madras measure. | 


The following is isa 4 rough extract from a Railway Guide : i! 


Trains from Madura, 


Distance from 
Madras Stations, 
in miles. : 


848 Madura dep, 


448. Rameswaram arr | 


Trains to Madura. . 


Distance to 4 Boat Rames- — 


Madras Stations, Mail from - waram 
e+ hn-miles, 2. = Mae Re Ceylon, | Express. 
a 448 | Rameswaram dep. 9-45 | 12-80: 
A 848 | "Madura arr, | _ 14-80 | 19-80 
a " [Nore,—Time is calcalated for 24 hoars from midnight to | 
: midnight. a5 aye ie: Ge 


“Represent the motion of the three trains graphically, ‘From : 
the: graph find when they are 40 miles from Maduca,, and when 
oe eee the other two ergs a 


2 


ia 4. ; Ou each page of an Atlas the border lines are a inj angi 
== wise aud 6 in. breadthwise, The map of the Indian Empire is 
- drawn ‘to a scale of 300 miles. to an inch and occupies ¢ of the: 
_ space within the border lines, Find the area ot the Bipire in. 


Square. miles, 
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On another page*of the same Atlas, . with Mesias uate lines, a 
a there is the map ‘of the Madras}Presidency, whose area is 168,000. 


square miles, excluding the Native ; States occupying # #i of the 


space enclosed by the border lines, Find the scale'to ghick this 
map is drawn, 


~§. In the Post Office, War Loan Certificates were eae on the 
following terms -—For a payment of Rs. 712 as., a certificate was 
issued which entitled the holder to-get Rs,81-a., Rs, 8 14 as., and 
Rs, 10 at the end of one, three, and five years respectively. | What. 
rate per annum simple interest does it come to in each of the 
three cases ? 

“Given also that tho certifivatetiolder is entitled a receive 
Rs, 8 Fas., and Rs, 96 as, at the end of two and four years re-. 
spectively, show abiames how the money grows during the 


- five years. 


6, A cylindrical granary with a conical top is 14 ft, in diameter 
on the inside. The wall is 11 ft, high, and the total height/to the 


top is 14 ft; It was full of grain, Half of it was sold at Rs, 5.12 as, 


a bag, and:the other half at Re.54as.a bag, Find the amount: 


_ realized, given that a bag of grain measures 8:25 c, {t,- 


\ 


“7%, Describe a regular octagon on a straight line 2 Cm. long,jand» 


find its area by any method. 


8. Ata public examination in*the Madras Presideany, # candi- 
dates who had taken up Optional Mathematics scored in Elemen- 
tary Mathematics an average of ™ marks, and the remaining 
y candidates for the examination scored an average of m marks, 
What was the Presidency average-in the subject P 

If! eS 9,600, 7 = 6,428, m = 58,-ard = 80, find the Presi- 
dercy-avérage, re : 


9, A-village postman attached-to-the Post Office at P has to go 


to five villages, A, B, C, D and #, and return to P. A is 5 miles 
due north of P ; #, C.and Dare on the eastern side of the road 
from P to A; Bis 8 miles from P and 6 miles from A ; C and D 
are 5 and 6 miles respectively from Pon a straight ‘toed Pcp 
which is at right angles to PB, His 8 miles from &. its position 
being to'the west of the road PA, and the roads PE and Ag 
being at right angles to each other. Draw a diagram [scale, 1 om, 


yh 5 
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= 1 mile} ind: indicate the shoktext route for ‘the se ie What te 


. ae the length of his circuit? — 4 


© £0, (ly Construct a qitadiitatadal ABCD, given that ane ie 
em, DA = 4cm,, A = 120°, 0 = 70% and 42 is parallel to ees Ae 
Measure BC, thes 


..(2) The, middle points of the sides ofa scalene érlaugle are ine 
“satued go as to form a new triangla.. What. fraction is this of the 


given triangle? Explain from a-figure how your. answer can ” 
shown to be true experimentally by superposition. 


21. The distance from Madras to Ootacamund by ralny: ‘- 

953 miles, part of which is ordinary railway and the other part — 

mountain railway, Thesecond. class fare over the former is 9-ps. 
- per mile, and over the latter 1 a. 9 ps. per mile, If the. total fare : 
be Rs, 1810-6, fiad the length of the mountain railway. 


12. A reservoir which supplies water to a town has two inlets 
- . whose diameters are 30 in. and 16 ia, respectively, through which — 
water pours in throughout day and night. Water is to be taken © 
into the town through six, pipes, all of uniform diameter. | But 
they will remain open only from 5 a.m, to 9 p.m. daily. What 
should be ths diameter of each of the latter, if the quantity. cons 
veyed to the town every day is to be equal to the daily supply into 
the reservoir, assuming that the rate of flow is the same through 
-_gll the eight pipes ? 


1919. Ne es 
N. B.—Full marks will be given for answering about. Bhan 
fourths of tke Paper. Cuter 
' [we = 8} throughout.) Sets ey Bae 
1, Io Form 1 of a certain school there are four divisions. oe f 


Vege eee Patal The adjoining table . gives: the. 
{Division ace Marks, strength and the total marks gained 


by the students of ‘each: division in 
1872 | acertain subject,. : 


1889 Find, correct to one decimal place, 
. the average Imarks for the whole. 
Form, and ascertain ‘which division 
gets the highest average and. which 
the lowest, 
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2. A merchant cleared his - ee? by selling them at reduced 
prices. He sold certain goods whose catalogued sale price was - 
Rs, 760 at a reduction of 15 per cent., another set of goods whose 
sale price was Rs. 880 at a reduction of 22% per cent., and the ~ 
remaining goods whose sale price was Rs, 480 at a redantion of 
25 per cent. He, however, gained in all 11 per cent, on his . 
original cost price, Find the original cost price, and also what 
percentage he would have gained had he not made any reduction . 

- in the catalogued sale prices. 


th ‘ABCD is a quadrilateral field in which 4B = 198 pa z 


= 264 yards, and AC = 830 yards. ‘D is equidistant from. 
A rae C, and at a distance of 214'56 yards from the diagonal AU: 
(1) Draw a plan of the field toa scale of lcm. = 88 yards, (2) 
Find the area of the field in acres, 


4, The distance from P to Y along a road is 65 miles. A par: 
son A starts from P at 7 a, m. and travels to @ on his motor-cycle- 
~ at the rate of 10 miles an hour, taking rest for 10 minutes at the 
end of every hour of cycling, & starts from P at 8-45 a, ©, and. 
goes to Q on his motor-car at a uniform rate of 15 miles an hoor, 
Represent their journeys graphically, 


Find from the graph (1) when each of them will reach Q, a). 
when and where # will overtake A, and (8) by what distance 
they. will be apart at 9-15 a.m, 


5. A person borrows Rs, 1,800 at 8 per cent, per annum, 
simple interést, and forthwith lends it as follows: (1) Rs. 800 to 
A at 108 per cent, per annum simple interest, (2) Rs. 600 to F at 
10 per cent. per annum compound ‘interest ; and (8) the remain- 
ing sum to C at 12} per cent. per annum davieg the first year, 
and 12 per cent, per annum during the second, the interest Hoing? 
compounded with the principal at the close of the first -year, At— 
the end of two years be collects the amounts due to him from A, 


_ Band C, and pays his dues to his creditor, ito seit dogs he- 
"gain? 3 : 


6. (1) Show.by a geometrical construction how a length which 
is 8 times a given length may be found, 


_ (2) Describe a regular hexagon on a straight line 1°5 inches ees 
and find its area, 


44 of 


thoes 


inv 


ey tg Ae 


: oe A stone roaderoller should be 4 ft. long, 
--& tons 8 cw, 


of the stone is 441 Ib. per cabic foot ? : 


: the former be given 5 as. 6'ps. 
gach, a sum of Rs, 12 10 as. will be required, 


- ig 2 as, lese, 
the number of men and of boys, 


roe) 
= 


‘the graphs. 
5 yards wide and 2 yards deep has to be dug close to it on the 
_ outside all round, and the earth dug out spread evenly over the 
garden, — Res cae taper gee 
(1) Find ia inchee, correct to one decimal place, the height by 
__ which the leve] of the garden will be raised thereby, rae 


‘and employed 86 men, 


- the depth of the moat., had How many 


been dug all round, 
workin the-stipniated time? ~ 


He then cut out and removed from it the sector piece containing 


Bee the angle 144°, and ‘made 
oe piece coincide, What shape did he get? Oalculate its height. 


z 11, A merchant buys % maunds of coffee seeds -at Rs. a per 


viss,, and » maunds at Re, b per viss. and mixes them. He sells 


outlay, Find the selling price of one viss of the mixture,  —_—- 
Ifm=4,n = 5, a = 13, b = 1}, and c = 124, find the selling 
price of the mixture per viss. | | ae 
4 2, Ina certain meadow there is a. hut whose ground-plen is 
a square each side of which is 28 
at one of its corners by a rope 85 ft. Jong, 


=. Find the area that the 
gow has for grazing. 
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cand should weigh — 
What should be its diameter, given that the weight 


: Represent the equations graphically, and verify the result from : 


5 9. A garden is 240 yards long and 180 yards broad. A moat — | 


» (2). A certain contractor undertook to finish the work in 30 days: ; 
At the end. of 10 days, only 1 ft, 6 in. of a 


additional men should he employ from the 11th day to finish the 


2 10. A certain boy took 4 circular piece of card-board having ~ 
a radius of 17°5 inches, and made au angle of 144° at the centre. 


the bounding radii of the remaining — 


the mixture at a uniform price, and gains o per cent, on his total 


ft, A cow is tethered to a post . 


g, There are some beggars consisting of men and boys. If 
each, and . the latter 3 as, 6 ps: be 
If each man if 
given 6 ps, less and each boy 6 ps. more, the total sum required ay 
Reduce the above conditions to equations, and: find a 
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the cross.section to a scale of lcm. = 2 ft. 


1920. 
W, B-Pitl marks. will be given for answering —— threefourtha 

: . of the Paper. : 

1, The sea-borne trade of the Madras pisaaatay for the year - 
1918-19 shows that the: value of foreign imports under Tobacco, — 


raw and manufactured, was Rx. 188,652 for 1918-19 and Rx, 118,000 > 
for 1917-18 the average for the preceding four years up to 1916-17 __ 
inclusive being Rx. 49,894, Find (1) the increase per cent. in the ~ 
value of the imports in 1918-19 over that in 1917-18, 


and (2) by 


how niany rupees the value of the imports in 1912-19 was in excess 
of the average value. for the preceding five years, i.é., up to 
19i7+18 inclusive, [2-Rx. = 10 rapees.] 

2. The cross-section of the canal running across the Goaerart 


af the Gannavaram Aqueduct is a trapezium (a quadrilateral with 


two of its sides parallel). 24 ft. at the top and 19 ft. at the bottom, 
. the depth being 6 ft, If the slopes are of equal inclination, draw 


- 4#vbich the sides are inclined to the bottom of the canal 
? Given that the length of the Aqueduct is 810 yards, find in- 
~ tubic. yards the maximum quantity of water that can be contained. 


in the whole length of the Aqueduct, 

‘minntes a boat 15 yards lung and going down the canal at'82 miles. 
-an hour will pass the Aqueduct, “ 
3. In the catalogue of a certain merchant the selling prices are 


" given as shown in the accom- 


panying table, He _ usually 


allows a discount of 6 per cent. 


on silks and. 10 per cent, on 
checks, Owing. to the war 


 gonditions he has raised his 


prices on all his goods by 30 
per cent, but allows still the 
same rates of discount on the 
increased prices, A customer 


~ buys 6 yards of Tassur silk, 7 


yards of Nugur silk, 8 yards of 
Turban silk, 14 yards of Cali- 


Goods, 


Tassor silk 
Nugur silk 
Turban silk 
Calicut check 


Holland check 


Price per vr yard. 


Reg, 


4 
8 
2 
1 
0 


{ 


As, 


il 
2 
5 
9 

12 


Measure the ie ish at 


and also. in how many 


Ps. 


GS OS ©: 6 


cut check, and 16 yards of Holland check, is sum has he to 


ey: sthe merchant P ; 


for one hour, starts from P at 7 a.m, on his cycle, his rate of — 
-_ eycling being 7 miles an bour. He passes 4 at 7-45 a.m, and goes 
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4, To find the height of a dérbain: tower ‘a-surveyor fixes a pole 
_ vertically at a distance of 80 yards from it, the height of the pole 


' above the ground being 15 feet. On going 6 yards from the poie 


and away from the. tower, he sees the top of the pole and of the — ees 


- tower i in the same straight line with his eye. Find the ‘height of 


the tower, given that the height of his eye is 5 feet from ne Bie Ue 


ground, 


5. A person bought two horees for different priced: By selling ot os 
the first at a profit of 10 per cent. and-the second ata profit-of 16 « 


per cent. he gained 13 per cent, of the total cost price. Had he 


sold the first at a profit of 15 per cent. and the second ata profit 
_of 10 per cent, he would have got Rs, 6 less on tbe whole, Find . 


the cost price of each of the horses, : 
6. A road rung from P to-S passing through Sand Rh, PY is 


10} miles and-9R7 miles, A staris from Pat 6 a.m. and walks to 2: 


- Sat a certain uniform rate, halting at @ for halfan hour and at 2 


on to R, where he stops. one hour, He returns to @, where busi. 


ness detains him for an hour and a half. He then goes straight to 


8, which he reaches at @p.m. Find the distance from P to 8, 4’s 
rate of walking, and the time when he reaches 5, 


Represent the above graphicall; y, and find from the a wise: 


- and where A and B will be together, 


a 


7. Describe an acute-angled triangle ABO, given that 4B=8°2 ie | 
in., BC =2°6 ip., and angle A=50°, Measure AC and the angle ae 


Find the area of the triangle in square inches by any method. 


If it represents a field drawn to a scale of 1 in, = 1 furlong, find 

the area of the field in acres, . 
8, When performing a certain experiment in Science the tem- 

perature at the end of 10, 20, 80, 40, 50 and 60 seconds was found 

to be 15°, 80°, 48°, 56°, 58° and 46° respectively, it being observed a 

~ also that 60° was the maximum reached. Draw a smooth curve, _ 

showing the changes in the temperature, and find from it the 

_ temperature at the end of 25 seconds, and also my time waae the — 


‘emperatare was 52°, 


9, Lf m men can do * of a piece ofwork in ? days, find an 


7f: 
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expression for the number of men required to do the whole work in 

q days. H x et § * apie 3 S ¢ Sa 
Find that number when m = 15, 7 = 4,p = 12%, ¢ = 20. 


40. When a certain weight was cast it was found to weigh 


1°85 lb. more than was intended. Thereupon a cube, with an edge 
of 1°5 in., was Scooped out from the bottom of it, But thereby the 
weight was diminished only by 1:08 Ib, It is proposed to diminish 
the rest by scooping out a cone with a bottom circumference of 6s 
in. What should be the depth of the cone 1 (x = 81.) 


11, One litre of water weighs 1-kilogramme (kg.’, and One litre . 


SBR et cts 


of pure milk 1'032 kg. A person bought 12 litres of milk, and found — 
it weighed only 12°288 kg. Find in cubic cm, the quantity of water — 


in the milk, [1 litre = 1 cubic decimetre.) 
12- A War.Savings Certificate costs 15s. 64., and is worth at 
the end of the fifth year £1. After that period 1d. is added fo it 


every montb, and at the end of the tenth year from the commence- : 
ment a bonus of 1s, is added to the total value_of the Certificate. - 


What rate ‘of simple interest per annum does this work out for the 


whole period of ten years ? é : 
Forty-eight Englishmen employed in India saved each a Sum of 


Rs. 2.8 as. 4 ps, daily from March 1 to September 2, both inclusive — 


and with the total sum thus saved arranged - to buy War Savings 


Certificates in England. How many Certificates did they buy in all, 
and what total sum would they get io EKogland by converting the — 


certificates into cash at the end of ten years after their purchase P 


1921. 
N.B.—(1) Full marks will be given for answering three-fourths 
se of the Paper, — ey, 
(2) Decimal answers should be given correct to one decimal place, 
oS unless otherwise indicated, 
(8) In all graphical work the scale should be indicated, 
(4) Geometrical constructions should invariably be stated, 


Sa) Ve A metre is a ten-millionth part of the arc of a meridian of z 
the Earth from the Equator to the Pole; The Harth’s semic | 


circumference measured along a meridian is 10,800. nautical miles. — 
Find the number of feet in a nautical mile, if 1 metre = 89:37 


inches, 


= 


(Re, 1 = ls-4d.] — 


= - Measure the sie correct to the nearest Beas oF an inch, and’ 


aie Ses £ = 


Shi B Cc 
ee SGoustench a triangle POR of the same Shape as ABC, but of 
- perimeter 9°6 inches, . 

_ N.B.—The data required for the eeneteuction of ‘triangle ‘POR 
- should, ali be obtained geometrically. : 
_ §. ‘AB isa diameter of circle, whose centre is ¢. The circle 
ah folded so that the points A, B are. brought: together at. the 
centre C, thus causing two creases, Sbow that the points 4, B, 


- and the four-ends of the vie creases are the corners of .a regular 
Saas 
Calculate the area of the hexagon to the nearest hundredth of 
‘ a square inch, if the radius of the-circle is exactly 2°4 inches, 
-. Oheck by drawing an accurate figure, 


4, Here is an extract from a statement of Educational Progress 
in the Madras Presidency for three years :— 


1914-15 | 1916-16 | 1916-17 


ene ere 


J ’ 
peer emcee | REREAD One 


“Total population —_—... ' 41,404,408} No change. (No change} 


| Total schoiars in ol insti- 
- ¥ tutions, ... ase | 1,642,955). 1,616, 159 1,661,0125 


weer 


- Grand total of expenditure 
in thousands ofrupees, | - 19,358) . 06h 21,688. 


c 
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Find from this statement ‘3 


1).. The ratio of the number of scholars to: the total population : zB 


for 1915-16 expressed as a percentage. 


2) The increase per cent, in the number of scholars in 1916-17 


Ay 
over that of. 1914-15, 


(8) The increase in. the average expenditure -per scholar for 
1916-17 over that for 1914-!5.  Auswer to the nearest anna. — 


= 


5, When sovereigrs were-selling at Rs. 18 12 as,, a gentleman 


“purchased a watcb.chain made of 12 sovereigns (including 8 


wastage of 64 per cent), The making charges were 14 as. per 
sovereign. A few days later he had to sell it, when the price of 
the sovereign fellto Rs, 164 as, The purchaser would take the 
‘chain at its net weight only, and woald pay only 75 per cent. of 
the making charges per sovereign on the net weight of the chain. 
What did the gentleman lose by the transaction q 


-@. A High School Co-operative Society was supplied by a 


Bombay Firm with Mathematical books at a discount of 88% per - 


-gent., and History books at a discount of 40 per cent, off the 
* published prices. Subsequently it was found that the Society 
would have paid 2% per cent, of the published prices less, if all 
- the books had been purchased from a Madras booksseller, who 
offered a uniform discount of $7$ per cent, What percentage of 
tthe purchases, calculated at the published prices, was of Mathe- 
_ amatical books? 


'.], The Sevretary of a Chit Fand was authorized to buy a cash. 


‘box. Every year of use was supposed to decrease the value of the 


pox by 12% per cent, of what it was worth at the beginning of that 


year, At the end of two years, the Fund was dissolved, and the 
box was sold by auction for half its original value. By how much 
per cent, was this less than its value, as calculated at the above 
tate of depreciation 2% : ‘- 


 g, Atthe time of the German reverse (1914),a body of Ger- 
mans began their retreat at the rate of 24 kilometresa day, from 
a place 3& kilometres distant from the Allies’ Battle Front. The 
‘Allies began their pursuit a day later at the rate of 82 kilometres 


aday, After three days’ marchiag they were delayed in their 


pursult for a day to construct a bridge across a river: they then 
continued their march for three days more and were again delay- 


od for balf a day to repair another bridge blown up by the enemy, ~ 


After how many daysfrom the beginning of the retreat were the 
Germans overtaken P . . = 


Draw a graph to illustrate the movements of the armies, Find 
from the graph— 


= 


ay How tat he = armies were apart seven Hays after the Pagie ; 
ning of the retreat, “e 


(2) The time when the’ armies were 82 ‘kilometres from ‘one ; 
~ another. 
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9, -Acircus tent is in the form of » ag leans surmounted is B.S 
“cone: The cylindrical portion of the tent is of diameter 96 feet, = 


the height. of the top of the tent-is 86 feet from the ground, and 

the height of the cylindrical part 16 feet, Find the total area-of | 
- the canvas required for the” tent, Answer to the nearest canes: 

foot. [wr = 31416,] 

“10, The alloy of which the rupee is made ‘consiete of silver and 

: copper melted together in the ratio of 7; 1. The. alloy is worth 
- @ rupees per lb., and pure silver s-rupees per lb. -Express the value — 
of copper per Ib, in terms of a, s, and 7, What does CORpETS cost; 
per lb, if a = 863, 5 = 40, andr = LI? 

11, Foran entertainment to-be given to the Principal of a Ool. 
lege. on the eve of his transfer, the students of the B. A. classes 
~ agreed to raise among them a certain sum, levying a uniform ‘rate 
_ of subscription. The Intermediate students joining them subse- 
p spently. the subscription per student was reduced in the ratio. of 
134, although the estimated expenses were incrased by 50 per cents 
Compare the strengths of the B. A, and Intermediate classes, 

From your result find the strength of the College, given that the 
number of students in the Intermediate classes was 182, | 

12. The following table gives a series of soundings (measures 
of depth) taken across a river 42 yards broad ata ford: —_ Yee 


. Distance in |: i San st ph cai fe Big 
ge an 8 0] 6/ 8 |10|14 |16| 19 |28/26 ae 32 |35 |88 | 4: 
ban abe Vs , bis Mig 7 


4s ‘Oorrespohd: « i | 

ny goth in 19 

teet | : . ; : 

Draw a diagram to represent a section of the river at + the ford. 
From it find— 

; @) The probable depth in the middle of the stream. 

) How far a man, who will be safe up to a depth of 5 tt, 2i in. 

i can venture into the river from ‘either bank wien danger. 
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_N,B.—(1) Full marks will be ‘given for answerin, : about three- 


fourths of the Paper. 


. (2). In all graphical work the scale should be clearly indicated. = 


(8) Geometrical constructions should invariably be stated. oa 


‘ 1. ; Here ix an extract from Indias Railway Statistics Bel «nae 


LLL ‘ = : ~ 
Miles of State Railways. | Gross earnings in Rupees. — 


| Year. 


ON g Gea negro 
| 1s9 ik i eet 86,00,89,085 
‘| 4912 25,126 61,65.07,005 


*- . Calculate— 


= 


(i) The earning capacity of the Railways per mile in the two 


- gases, correet to the nearest rupee. B : 
(2) The percentage of increase in that capacity for the period 
'1908—22, correct to the first decimal place. ae 


Il. Two persons standing at P: and Q, 800 yards apart once : 


-gtraight seashore, Wish to find the distance of a boat B from the 
-shore. They observe the angles BPQ and BQP to be 60° and 70° 
. respectively. Obtain the distance of the boat from the shore. © ; 


il, Assuming that 15 centimetres = 5:9 inches, draw a graph to 


- gonvert in¢hes into centimetres and vice versa. From the grapb, 
get (1) the number of inches (to the nearest tenth) in (i) 4 om., 


. (ii) 10 om. 5 ‘and (2) the number of contimetres (to the nearest mm.) 


jn (iii) 2°8 inches, (iv) 4°5 inches. 
“EV,) The following is one of the rules of a Sangeeta Sabha :— 


4 


| «Bath member sball pay Rs, 1-4-0 every time he attends a 


1 


, performande,or pay an advance of annual subscription of Rs, 16 and 


algo 10 annas at each performance ’= (performances being weskly), 


A member X elects the first method of payment, and another 
member Y the second method, Both attend the performances 3 
‘regularly, After how many performances. does Y. gain advantage — 


- over X P 


og 
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“Gn the same figure) to show the amounts paid by X and Y, 


*Oorporation purchased the whole block of houses on one side of the 


~The houses alone cost Rs. 264,000, and the Jand cost Bs, 45 per kuli — 
2 =14% square feet), Toe houses were pulled dowa and the mate- = 
z _ rials auctioned away for Rs. 95,020. The street (7¢8 feetlong) was 
then widened by 12 feet, and the remaining land was sold at 
“Re, 185 per Kuli. Find the net cost of the improvement scheme. 


-_ VI, From a rectangular sheet of brass 32 inches long and 20 

a “inches broad, a circalar piece of diameter 29 inches is cut out, and 

~ the remaining part is melted and beaten into a rectangular piece of 

: the same shape as the original sheet and of the same thickness, 
Find its length and breadth to the nearest inch. [~ = 81416.) 


ee Il, Pare gold is said to be 24 carats fine. Mint gold Contains 
: 22 parts of pure gold to every 2 parts of alloy, and is hence paid to 
- ‘be 22 carts fine, The gold nibs of Waterman Fountain Pens are 
44 carats fine. To.make such nibs, 89 ounces of pure gold and 48 
~ -ounces of mint gold are melted together with a certain quantity of 
alloy. Find this quantity of alloy. 
YIII; Ata‘Grand Clearance Sale,” a firm say that they have 
~. feduced their catalogue prices 207}, and also allow their customers 
6 le off their bills for immediate cash payment, If their profits 
-even after such reductions on cash sales come to 14 °%,, with what 
Es mate of profit. in view were the o: “iginal catalogue prices fixed ? 
2 ee Zs purchased: a bungalow two years back for Rs. 60,000, and 
- epent 10 °/, of this sum to «effect: certain alterations and repairs, 
The bungalow has remained unoccupied till now, and during - this 
S - 4nterval I reckon 5 Cy per annum, compound interest,on my outlay. 
af - want to realiz? a profit of 2)°], on the fotal amount, at what 
x ‘price ‘should I sell the’ bungalow now? * rae 
>. The owner of alead mine collected 216715 tons of stuff from 
which lead was to be. extracted. It contained ¢ °/, of lead, After 
* ay ia which process no ee was ae the aol was found to 


ad 4 ye 
t y 


‘Verity the solution of the question by duawiog two. graphe os 


dae connection with a street improvement scheme, a Municipal ee 


-street and the ground (708 feet by 108 feet) on which they stood, ts 
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Find the quantity of lead obtained from the stuff, if «= . 


15:9, ve 67°45. 


XI. Draw.a circle of 3 inches radius,and divide it into six sectors. 


whose areas are proportional to the areas of the six continents given: 
in the adjoining tabular statement :— — ea 
3] eC CAST NRE DE ND EE LE EE IR — 2 u 5 + 


- Area in square miles 
to the nearest tenth 
of a million, 


Names of- 


(1) Indicate in’ your 
Continents. 


figure the values of the 
| angles of the sectors, to: 


press in ‘terms of a and b the distance between the lines along 
‘which the rollers touch the ground. Find the distance, if a=2'25, 
b= 1°69. 
1923. 
N. B.—Full marks will be gtven for answering about three-fourths 
ene of the Paper, 
1. The following statistics are taken from the Report on Pablic 
Instruction in Madras for 1920-21 :-— CaS 
Grants from Provincial to 


Ee eon en 
es Schools under Local Board Municipal 
private schouls. schoolse 
management. 
. Rs, Rs. Rs, 
1919-20 eee 40,54,298 88,89,708 6,563,466. 
1920-21 .» 42,96, 756 84,61,824 4,861,880 
Find—(1) the grand totai of grants-ineaid in 1919-20 ‘and 


1920-21: 
(2) the increase per cent. in grants for 1920-21 as com- 
pared with those for 1919-20 for Local Board schools 3 
(8) what percentage the grants in 1920021 for private 
: institutions was of the total grant for the same 
year, 


Asia 17-0 the nearest degree,. 
ee niga] ‘ Sie (2) Enter neatly the 
4 Australia 30 names of the continents — 
} North America $70 in the correspondicg — 
South America 6°8 “sectors, 5 


< ; - f * * 
XII, Two cylindrical rollers of radii a and }:feet lie side by side ~ 
on a level ground, touching each other along their lengths. Ex- % 
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oe wo qt ‘a piece of iron ‘plate 2°1 metres long, | 1°18 metres aes 
Be broad and 2°8 cms, thick weighs 425 Kilogrammes, — 
_ find” to the nearest gramme, the weight of a ceqare 2 
metre of sheet iron 2 mms, thick. 
| sD Two cylcists start abreast at 8 o'clock to race on a. 


seconds and the other in § minutes 30 ‘seconds, find _ 
at what time they will again be riding abreast past — 
the starting point, Find also the number of come — 
plete circuits they will then have made. | ~ 


> 38. “A tradesman marks certain goods 39 per cent, my cost. 
price; he allows cash customers a discount of 12 per cent. and 
~ credit customers a discount of 5 per cent ; five- eighths of-his goods 
thus marked are soJd for cash and the feat on credit, When tho 

whole stock bas been sold and pare for, bre is his percentage of 
profit? : 


4. The Boy Scouts of a High School have a Savings Bank of 

- their own and one of them bada balance of Rs. 6 at the Bank on 
the Ist January 1922. At the beginning of February and of each 
alternate month following, he deposited Rs, 3. In the middle of 
April when the school closed, he withdrew Rs, 5 for his journey. 
_ ‘Af the interest be allowed at 64 per cen6. per annum, what interest 
--_ghould be added to his account at the end of June 1922, each — 
month being calculated as one-twelfth ofa year? _ is 


_. 5, A Railway contractor purchased 36) tons of cement. at | 
Rs, 95 per ton two years before it was actually required, and in 
“conveying the cement from Madras. to the nearest Railway Station, 
- paid.a railway freight of Rs, 9-14-09 on each ton, The-unloading — 
and conveying charges amounted to 4 annas for a bag of cement — 
(10. bags of cement weighed one ton). Oa the above outlay he 
-geckoned 6 per cent, compound interest per annum, During the . 
- two years the cement lay idle, be had to stock it in a building 
LS paying a rent of Re, 25 per mensem. When after two years the’ 
 - gement was wanted, he charged the Railway a higher rate ‘and 
‘4 _ thus .realized a profit of, 60 per cent, on the total amount spent, 
Ege Find. to the nearest rupee the rate he charged fora ton, 


6. A contractor employs 20 men working 8 hours a day in 
order to finish building a house in 26 days. At the end of 14 


G, M,—32 


circular track, If one goes round in 3 minutes, 12. : 


GENERAL MATHEMATICS. 


aays only one-third of the work is finished. He engages more 
- men and all his men now work 9 hours 4 day, What is the least — 


number of additional men that he must engage if the work is to 
be done by the specified time P = 


2 


7. Two boys A and B had their heights measured on the first — 


’ days of six consecutive years and their measurements are 


‘given below :— 


1916. | 1917, | 1918. | 1919. | 1920. | 19a, 


Fr. IN, | FT. IN.| FT. IN. | FP. IN. Fr. IN, | FT. IN. 
e\Ce odo s Can 82 el Bee eee 


3 a 8 ne ia 


B s 2 | 8 a 8 bs 


Draw, on one diagram, graphs to illustrate their growth, and 
find the dates when they were of the same height. 


g. If the speed of an aeroplane is v miles per hour. find its 
average speed from A to B and back, if the wind Is blowing all 
the time from A to B at wu miles an hour. es 


- 


Find the average speed of the aeroplane if~ = 60 and w = 6, 


9, I stand on the road six feet frem a lamp-post and notice 


that the end of my shadow jast reaches a point at the foot ofa — 


wall, Find, by drawing to scale (lcm. to represent 1 foot), the . 


distance of this point of the wall from the lamp-post, if the light 
fs 10 feet above the ground, and my height is 6 feet 6 inches. 
Hind the distance also by calculation, : 

10. Inthe accompanying figure LMN& is a rectangle; a quad- 

R Lrant of a circle is drawn with M as 
ceDtre and ML as radius meeting NM 
at P: enother quadrant with N as 
centre and NP as radius, meets RN ati 
Q, P being between N and M, and Q 
| being between Rand N, If the curved 
s J path LPQ from L to Q is 20 feet less 
N P Mthan the path LMNQ and 20 feet less 


than the path LRQ, find the sides of the rectangle, (® = 81416). 
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eld ‘Deaw a right-angled {triangle with equal sides and with 
aa ‘hypotenuse equal to 2°3 iaches, Oa the other side of the hypote- 
_ ause Construct a squate, 


“ Compare the area of the triangle with that of the square, Le 

cs the figure thus drawn represents the end view of a hay stack 

_ whose breadth is } feet and length / feet, what is the volume of 
_ the stack in cubic feet ? © 


Calculate the volume in cubic feet when } = 20 and / = 50, 


12. A boy fills with moist sand a cylindrical bucket which 
measures internally 12 inches in diameter and 16 inches in height, 
= He empties the bucket and builds a conical mound with the sand 
on a base whose diameter is 18 inches. Vind the height Buse 

volume of the mound chess the area of its curved surface, 


1924 


=. Full marks witl be awarded for answering about three- 
= fourths of the paper and five marks will be allowed for 
- neatness and good style. 
1. The following statistics taken from the Census of 1921 give 
the population in thousands of Hindus, Munieealege and 
Ohristians in six districts :— 


re ES SS aS 
a Population in thousands, - 


: Hindus, ieee ae Christians,| Total, 
Guntur (M). | 1614 131 168 
‘North Arcot «| 1893 118 BBE 
4 Tanjore (M) ves) BLOB, 130 89 
_ | richinopoly (M).|  1°746 68 - 92 
ag Ramnad ose} = 5D. 116 85 
‘| Tinnevelly (M) ...| 1°600 109 | 192 | 


24 2 (1) Find tho total population for each district (horizontally) 
__and for each community (vertically), 

ee (2) Express the Mubammadan caaetiond in each of the © 
districts marked (M) as a percentage of the total population .of 
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metre of water weighs 1,000 kilograms. 


that district, correct to two significant figures “and state which’ of 
them bas the highest percentage, See Soe 


2. (1) Find, in pounds and ounces (correct to the nearest. ~ 
tenth of an ounce), the weight of a cubic foot of water, given — 
that 1 metre = 89:'871 inches, 1 kilogram = 2°2046 1b, and 1 cubic 

. (2) A railway company increased its railway fare by one- © 
half and again increased it by # of its new value. Find the 
original cost, to the nearest anna of a ticket which after the two 


- increases costs Rs, 19-4-0. 


ee (a) The capital of a Oo-operative Publishing House is 


fifteen thousand rupees; one-third of it is borrowed from # Bank 
at 6 per cent, and the remainder is held in shares, The working 
expenses of the House are 40 per cent, of the gross receipts ina 
year, Vind what the gross receipts must be in order to pay the 
shareholders 9 per cent, at the end of the year, . 


mae (b) Three vessels, each capable of holding 82 gailons, 


contain mixtures of wine and water. In the first, which is half: 
full, the quantities of wine -and water are equal ; in the second 
which is three-quarters full, there are9 gallons of wine; and in. 
the third, which is full, there are only 4 gallons of wine, If the 
second is now filled up from the third, and then the first filled 


from the second, how many gallons of wine and water will be 


found in the first vessel? 
4. For a certain football tournament,- twelve teams (each | 
consisting of six players) entered, paying an entrance fee of 
Rs. t0 each. ~Daring each of the first four days of the tournament. 
the spectators; who numbered 506 on an average were charged 
g annas each, and on the fifth day, when the finals were: 
played, the attendance was half as much. again as on any 
previous day and tickets were sold at 4 annas each, The 
Gommittee in charge spent 99 per cent. of the total income in 


- fencing the. ground, 26 per cent. of the remainder for ground- 


5 E 
.* 
ue 


rent and Re, 0-7-0 on miscellaneous charges. They further 
set apart Rs. 20@ for Reserve Fund after purchasing a silver cup 
for the winning team and six silver medals for the runners-up, 
the cost of each medal being one-twelfth of that of the cup. 
Watermine the cost of the cup and of a medal. ee . 
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~  §, Ajidecler offers: to sell a motor-car for Rs, 5,000 cash or for 
twelve monthly instalments of Rs. 500 each, the first ‘being pay- 


able at once, Calculate the rate of simple interest charged on the x 


“ “supposition that the Bs, 5000 investad at that rate for 11 moaths 
-gives the same amount as the total of the amounts of the ee 


x a Hes a 3 et ~y : ve 


~ ments invested at'the same rate, 


6. Among the elected members in a certain Legislative Coun: 


an the ratio of the Ministers’ party to the rest was 5; 2, Highteen 
: members left the ministerial party and joined the opposition and 


consequently the ratio was reduced to ok 28.. Be the total 


-aumber of elected members, 
© 7, The following table gives the times; of sunrise and suneet hi < 
er eprieta place from July to, "December 1923:— 


te eS be eg fa ae aa 

Dates Be ph eo bees Bi ee oe ad ee 

: afte lS a|/2|/a), e478 yes Sr My WEST ae 
2B |S al8lelote|elaleivate 

H.M|H.M|HeM|H, uate aac ate aaa ara af ae 
‘Sunrise... 15 47|5 605 ep 56/5 58.5 58i5 58/5. 59/6 i 86 1616 ae 3h 
Sunset... Tp ae 80 woo a 216 12/6 EDIE EOE MOE ann 


(1) Plot graphs (in two different diagrams). Hoag for the 


- given period (a) the time of sunrise, eS duration of sunshine — 


eS ie 2 


a 


at ainiabe Ane 


on successive days. ico 
(2). Deduce from the graphs the time of sunrise on Sfovannibr 


. 22, -and the duration of sunshine on August 8. 


- g. A man standing 12 yards from a river bank observes. a post. 


on the further bank directly opposite to him. He walks 80 yards 


parallel to the bank and then walks directly towards the post, 


reaching the bank after walking 15 yards, Find, by drawing to 


scale (1 c.m, to represent 8 yards), the breadth of the river, 


assuming the banks to be asiiy ie Fiud this distance also by 


calculation. 


9. A surveyor gives the following measurements of a , quadrie 
lateral field ABOD (having no re-entrant angle); AB = 1,980 links, 


BO = 920 links, AD = 1,700 links: /BAC = 36°, /BAD = 


61°, O and D being on the same side of AB. Draw a plan of the 


field to a scale of 1 inch for 400 links stating the steps of your 


502 -  \-@ENERAL MATHEMATICS, 


construction, Find the area of the field in acres, given 1C@ links. 


= 22 yards, : 


10, A shopekeeper uses a badly made balance so that a body _ 
really weighs a+b Qlb, when the balance shows Only Q\b,a@ — 
and b being numbers which are the same for all weights, If the ~ 


balance shows 1 th. for a real weight of 1°1 lb,, and 2 lb, fora 
real weight of 1°9 lb., what are the values of @ and 6 and what. 
will the balance show for a real weigbt of 2lb,? Draw a grapb 
to sbow the relation between the éreal weights and the weights- 
shown by tbe balance. : Neat aS 


11, A canal whose cross-section is a trapezium is 8 feet deep,.- 


18 feet wide st the surface and 12 feet wide at the bottom. 


Find the area of the cross-section and the number of gallons of | 


water that pass any spot in an hour when the oapal is full and 


water flows at 9 miles per hour, [Given one cubic foot of water — 


= 6°26 gallons,] 


ye 12. A right circular cylindrical log of teak is 12 feet long ang 
_ of diameter 14ginches, Find’ ils volume and curved surface. 


* If it is planed down to the least amount necessary. tc form 
~ prism whose cross-section is a regular hexegop, what would be 


the volume of Ihe prism in cubic feet, given bay a and 43 =. U-78.. 


__. What percentage (correct to an integer) of the whole log 
would be wasted in planing down, 


1925. 


NV. B.—Full marks will be awarded for answering about thee eae he: 


of the Paper, 


1, The following table shows the population in thousands cf five 
Sagat Ae according to the Census taken in the years 1912 
and 1i— 


ST EEN 


Population in thousands, 


1911. | 1921, 
Bengal Se ak 45,483 46,696 
Madras ae ten 41,405 42,319 
Bombay- - |... eae 19,626 19,848 - 
United Provinces ... a 46,807 45,876 
Punjab + fe 19,579 ~ 20,685 


is f hinge Nosy a ; sityix aS yk il 


HERR 
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ie Es Find, correct to one decimal place— MES ge ae . ae oe 
fi) the percentage of increase or decrease of the population. 
- in each of the first three provinces. a 
ne BS oe é (ii) the percentage of increase in al] the five provinces} taken . 
= _ together. ec : : ao 
= 2, Three men, 4, 2 and CO, have together completed a piece of 
work for which they receive Rs. 64-14-0,- 4 has worked?forl'4 days 
of 104 hours, B for 11 days of 7 hours, and C for 6 days of 9-hours, — 
How much money ought esch to receive 2 ee 
ee goldsmith undertook to make a jewel casket out of certain 
quantities of gold and silver, together weighing 104 ounces and 
costing £280-4-0. Instead of using the quantities of gold and silver 
agreed upon, he interchanges them, If gold costs £3-17-6 and 
silver 6s, 6d, per ounce, find by how much the value of the casket _ 
has been reduced : : 
4 A clerk’s salary was £80 for each of the first three years. — 
‘Then it was raised at the rate of £!0a year for 12 years, after which ~ 
it remained stationary, When he retired from work he found thathis 
average salary per year had been £174-10-0,. How many ‘yearddid — 
be work? Ae 
5. Exactly three years ago a man borrowed Rs. 1,890 from. a 
Bank at 64 per cent, perannum, At the end of a year he paid the 
interest for that year and a part of the loan, amountirg altogether 
- to Re. 500, Similarly he paid Rs. 700 at the end of the second year, 
What sum must he now pay to clear off the debt? (Answer to the 
‘nearest anna). 
6. Three cyclists, A, Band C, ride round a circular track at 8,9 
and 10 miles per hour respectively, They start together from the 


x 


same point, but C rides in an opposite direction to A and B, and 
meets 4 one minute after passing B. What is the length of the 
track? 

7, Ifthe manufacturer of a machine? sells 86 machines to a 
wholesale dealer at 25 per’cent, above cost price,and gives one extra 
machine free; and if the wholesale dealer sells each machine to a 
shopkeeper at 5 per cenf. more than what it cost him, taking into 
account the machine given free; and if the shopkeeper sells it to a 

_ customer for £34-38-9, making a profit of 10 per cenf., what did it 


cost to make P 
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8, A rectangular metal plate has acircular hole init, Thelength | 
: of the plate is 1: metres, the width is 80 centimetres and the thick-— 

ness'is 2 millimetres, If the plate weighs 82°26 lbs., find - the — 
diameter of the hole correct to a centimetre, given 1loc,cm, of the 28 
metal weighs 8 grams and 1 lb. = 453 6 grams, : 


9 The following table shows the number of grams of sland 
- wkich can be dissolved in 100 grams of water at different tempera- 
tures — 


ER FE EER 9 


|Temperature in degrees C.| 0° '| 1° | 20° | $9° | 46°} 50° | 60° | 70° 


Grams soluble in 100 | 3°9 | 9°5 [15° 1/42°0/30°9 
grams of water. 


pa 
44°166°6)90° 7 


- Draw a graph and find at what temperature 60 grams of alum - - 


: _ could be dissolved in 100 grams of water. 


10. A straight rod AB, 2 feet 8 inches long, is held under water, 
- A being 2 feet 6 inches and B-1 foot 2 inches below the surface, — 
=< Find, by drawing to scale, the distance below — surface of a point 
© on the rod which divides AB so that AC = 8 BC, Find also the 
- angle which the rod makes with the surface of the water, 


11, The cost of making a certain machine consists of an initial 
expense plus a fixed sum for each machine, To make 25 macbines 
costs £885 ; to make 4 machines costs £1,835. Find the initial — 
expense and the fixed sum,. 


_ 12. ABOD is a quadrilateral field in which the diagonals AO and 

BD are at right angles. AB, BC, CD and AO are 600, 700, 800 ana 
1 000 links respectively, Draw the quadrilateral to scale and hence 
find the area of the field in acres, (1(0 links = 22 yards). 


13. A vessel in the form of a bollow right circular cone, whose 
beight is 1 foot 6 inches and radius of base 6 inches, is placed with 
its axis vertical and vertex downwards, Find how many gallons of — 
water it will hold (1 cubic foot = 6°24 gallons), Find also the cost 


of tinning the inner surface of the vessel at 4annas per equare 
foot. 


ocloke las I. 


‘The follawitig tables oi money, weights, asasuYee: etc, 
e “are worth remembering : _ : ‘ 


Indian Money, 


ve 12 pies = 1 Apna 
ee 16 annas = 1 Rupee 
-> Besides, there are currency notes (Paper-money) issued — 
to the value of Rs, 5, Rs. 10, Rs. 50, Rs. 1eo etc 
Rupees, half-rupees, quarter-rupees, and two-anna pieces ~ 
are of silver. The one-anna piece is issued in nickel. ~ 


_ Two-anna, and four-anna pieces are also issued 
_ mickel. Pies and quarter anna pieces are of bronze, 


The weight of a Re. = 1 tola. 
Re. He=7LOe pies. 2. = pone. ia ; 
| English Money. 


4 farthings = ‘1 penny (2) ~ 
12 pence. == 1 shilling (s.) 


ie 20 shillings = 1 pound (&) or sovereign. 


‘The sovereign and the half-sovereign are of gold. 
Besides there are silver coins like . 

aa acrown °(= s5shillings) = eo 
= a half-crown (= 2s. 6d.) © 

a florin (= 2s. = 5 of a £) 


and bronze coins like a half- penny. 


ine Ge, 


Other coins are alao mentined :— 


rgroat = 4d, 


i1guinea = a2i5S, 
1 moidore = 275. 
1mark = 43 


> Foreign coins with British equivalents : er 
United States -—1 dollar = 100 cents= 50d. (nearly.)- + 


France :—1 franc = 100 centimes 
| (£41 = 25 francs 2 nea 


Germany :—1 mark = 15. (nearly) 
A Japanese yen = Aro (nearly) 


Table of Number. 


12 articles = 1 dozen - 
12 dozens = I gross 
20 articles = 1 score 


Table for Counting Paper. 


24 sheets = 1 quire 
20 quires =: I ream 
To reams == 1 bale 


Avoirdupois or Grocer’s Weight.’ 
1 pound (Ib.) 


SUED PORE NIN aT we.) Reo a ro Rta’ CAPR BG eee APN BANC 2! Sy cuage Pegi ath etl bad 
rr mA)? @ Poe di P 


16 ounces (0z.) = e 

28 Ibs. = 1 quarter (qr.) E 

4 qs. = 1 hundredweight (ewt.) - ¥ 

’ _ 20 cwt. = 1 ton. 3 
SAE oz. <= 16 Grams; 1 cwt.=112 lbs. ; 1 stone = 14 lbs. 


‘Tb,’ should be read as ‘pound weight’ and ‘£” as ‘pound 
money.’ | 


Ee 


_ APPENDIX Ty 


Be Weight - 
for etching Gold, Silver and a dee . 


oe 24 grains = 1 pennyweight (dwt.) 
20 dwts. er ek OF . 
(i 4-02;— = 1 pound 


[r pound Troy = "5760 grains 
1 pound Avoirdupois = 7000 grains | 


Madras Government Weights. 


3tolaa = 1 palam ; 
40 palams = 1 ViSS é 
8 visses = 1 maund (md.) | as 
gas 20 mds. = 1 candy or baram By 
[1 tola = the weight of a rupee = 180 grains i 
1 viss = 5 seers; I seer = 8 palams; ee ‘ 
1 maund = 25 lbs. Avoirdupois] 
Madras Measures of Capacity.’ 
: '  8ollocks- = 1 measure (padi) 
8 measures = 1 marcal 
12marcals = 1 kalam : 5 
(Gr parah = 5 marcals; 1 garce = 400 marcals = . 
80 parahs) 


(1 quota. = 21 marcals 
I pucka = 13 measures. 


British Measures of eae 


2 pints 


= 1 quart For liquids and diy : 
4quarts = 1 gallon goods. . 
- ggallons = 1 peck | 
2g Sede ee Basel EE For diy goods only, 
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British Measurement of ‘Lengths. 


12 inches (in.) 1 foot (1 ft.) 


3 feet. (ft.) = 1 yard (yd) 
a2 yds... = = . 1 chain (ch:) 
ro chains = 1 furlong 

8 furlongs = 1 mile 


(220 yds. = 1 furlong. 1760 yds, = 1 mile. 
A pole = 53 yds. 1 chain = 100 links). 


British Measures. of Area, 
144 square inches (sq in. » 


9 sq. ft. = 1 sq, yd. 
— 484 Sq. yds. ‘= 1 sq. chain 
to sq. chains = 1 acre 
640 soe = 1 sq. mile 


‘1 square foot (sq. ft) 4 


va rood =iacre; 1acre = 4840 sq. yds, = 100 cents) 


I cawnie a 1:32 ACTES. 
r-manai = 60' X 40 

24 manais= 1 cawnie 
1 mah = 1600 sq. yds. 


tveli = 67/54 acres=5 cawnies = 20 mahs. 


I $e miles 640 acres. 


British Table of Cubic Moaenre: 


12 X 12 X 12 or 1728 cubic inches = t cubic foot 


_ {cub, io,) (cub, ft.) 
2% 3X 30r 27 cub. ft. . =a Ecubic yard 


(cub. yd.) 

(a gallon = 277274 C. in.) ee 

(a c. ft. of water weighs 1000 02.) 
(1c. ft. <= 6'25 gallons). — 


Table of Time. 


6o vinadis <= I naliga 
60 naligas ‘= I day 
(rjamam- = 7% naligas 
‘rt hour = 24 naligas) 


Ex 
5 


_ APPENDIX 1. > 


60 seconds = 1 minute 


60 minutes = hour © 
24 hours = 1day 
gdays = 1 week 

365 days.. = TI year. 


rt year has 12 calendar months. The following lines give a 


i the number of days in each month :-— 


 NoTs:— 


Thirty days bath September, 
April, Jane and November. 
February hath twenty-eight alone - 
And all the rest have thirty-one. 
But leap-year coming once in four 
February then hath one day more. 


ft year = 365'242218 days. 3 
“. 4 years = 3 years of 365 days each” me 
+ 1 year of 365°968872 days, ie 


by 4 and hence has 366 days. In that year February has ~ : 
29 days. / eS 


\ 


[But in so taking 366 days instead of 365'968872 days for 
every fourth year called a leap year, an error.of an excess Of 
1031128 day is committed. The error amounts to 3°1120) 

days in every gooyears. To cancel this mistake, years that 


~ complete a century, ¢.g., 1790, 1500, efc., are not considered 


as leap years unless they are exactly divisible by goo. Thus 


2 of the years 1300, 1400, 1500, 1600, the’first three are not 
~ Jeap years and 16009 alone is a leap year and so on. | 


_ Note :—365 days == 52 weeks 1 day. 


eer AE 1-1-17 falls on a Monday, 1-118 should be a 


_ Tuesday and since 1916 is a leap year, 1-1-16 should be a — : 


. Saturday ]. 


. ~~ every fourth ‘year is generally. taken to consist 366. 
_ days and is called a “ap year, ¢.g.,1892 Is exactly divisible 


@ 


Area of a rectangle 
or of a ||™ 
(ii) Area of a triangle 


(ili) 


Area of a trapezium 


(iv) Zhe Ov ofa @® 
(v) Arcaofa® 
: (vi) Volume of a cuboid 
(vii) Volume ofa prism _ 
(viii) Volume of a eylinder 
(ix) Volume of @ cone 
(x) Area of the curved 


surface of & cylinder 
(xi) Area of the curved 
surface of @ cone 


Volume of a hollow 


(xi) 
, cylinder. 


Useful formule to be memorised. oe = 
\ = base x height. 


= half the base X the heights 
= half the sum of the || sedes 


x the distance between 
them. . 
a x the diameter. 


Nt 


radius. 
length x width x height. 
= Area of the base x height. 
=amrh where ‘h’ is its 


heig ht and‘ the radius — 


of the circular end. 
=ilmrh where ‘vr’ the 
radius of the base and ‘h’ 
tts heig ht. | 
2 7 rhe 3 


ll 


~ 


ar J h® + 7 


where ‘R, *7’ are the 
external and inteonal 
vadii and th its height. 


(xiii) (w+) (« + 6) r+ x(a + 5) + ab. : 
(xiv) (w—a) @— 4) =e — x (ato) t ab. 

(xv) (a+ 6)? = a? + 2ab + O°. 

(xvi) (@ —6)? =a* — 2ad + 3. 
(xvil) (a + 6) (@— 6) = a? — 6 

(xviii) Simple Interest Formule 7 


pet BX Ae P 


too 


(xix) Comp. Int. Formul!ze: 


(1+ = 
100) © 


A=P (1+ 2)" 
100 


hdd aie 


aw x the square of the — 


i\ 


a RIN Io RET MAE pice HES 


eX (R+r) X(R—1) Xk 


wige Lolita anys 


ANSWERS. 
CHAPTER I. 


i cs Section I, Pages 6-7. 


4. 60; 3000,50 times. The place values of 3 and 2 will be 
- imcreased tenfold and those of 6 and 4 will be unaffected. 
| 2. The gratest No. = 94,320. The least No. = 20,349. 
(a) Rs. 11-13-3. (6) 1422. (c) 149. (d) Rs. 380-14-4: 
(a) 152,100; 76,000; 380.000; 43. (b) 2,677,584. 
(2) 1,277 597,503: 173,732: 34,959,180; 9,344,244; 
_ q = 393, R= 49. (d) 1 025,000; 207 ; 8800. 
(e) 98,260,173. Ae 

= 348 : The quotient = 350 and the remainder = 84, 

102,459 ; 14,688; 25,704; 102,528. 
The quotient is 72 and the remainder is 822. 
The quotient is 226 and the dividend is 87643. 
7563 ; 1890: Remainder 1!. 11. 6 pies. 12. Rs. 290-14- 0. 
3cucumbers 14. Rs. 28-9-0. 


i 


wavs 


WOON AM 


CHAPTER I. 


Section II. Pages 11—15. 


1. 47, 67 and 97- 

3. 2, 3,4, 6,9, 12 areall factors of 1187645 is a factor of 
90,245, 2, 4, 5, 7, 8 are factors of 4,837,000. 

4. (a) 2. (6) 1. (0) 6. 
§& y=9:4=0;y=00r9,4=8. 
6. a=3,b6=40ra=7,b=8. 

8. 1ft.6ins. 9. 3; 48; 7. 10. 47; 23; 188. 

11. Multiplicand 1425, Multiplier 76. Second partial wiredust 
8550 ; Quotient 41, Divisor 35. 12.32 pieces. 14. 943 and 851. 
15. 18: 43 heaps. 16. 6, 7,12, 14,21, 28, 84 ;.84, 17. 6 stones. — 
/18. 12 marakals. 19. Rs. 1200. 20. 22times. 21. 35', 40', 
22. 119 pupils. 23. 4times. 24. after 140 days on 18. 
25. 141; 188. 26. 90,090. Bede eth 

. G.M,—33 
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CHAPTER 1. | 
Section III, Pages 20—24. 
as 3 ; 72; 50; 7. 4. 29tse, 252. ) i 2 
G. 85. 2%, 8,43. (Each fraction is greater than +. Hence the = 
gum should be greater than 2.) 2 
7. 47 miles nearly (46 miles 4 fur. 191 yds. 0 ft. 9 ins.) = 
8. 750 acres. 9. Rs 4 10. 18. 11. pene : that above = 
ground = $ of the pole + 3”; 373",38. 12. = 3 


13, 300 passengers. £4. QS =3 ales: ee = 12 miles. s 
17. (a) 200 32h. (b) $3278. (c) 53%. (da) 8%. (e) 103. = 
: | % (f) 21958. : a 
18. (a) Rs. 4-14-0. (b) Rs. 337-2-8, (c) Rs. 1283-146. = 
(d) £3384-6-8. (c) Rs. 11744-12-8. (4) Rs. 9608-11-82. 


(g) £601-2-6. . 
19. £12466-13-4. me 
20. Rs 21527-8-10. 21. £1697351-4-3. : 

CHAPTER I. e 


Section IV. Pages 32—35. 


5-64 litres; 506, 827 grams; 50,682,700 c. grams ; : 
506 827,000 m, grams. = 
95°392. 5. (a) 627°0286. (b) 9555'772. 
sXg=6fXf=28.eXe=H=36dXd=%7, : 
cXé€=2.6Xb=18,axXa=l. 
8. 34,364:653; 95°122; 42,74.943; 10°991: 671:502; *158. 
9, 75,550; 1638°0945. 10. Rs. 6,648-7-6. 
11. 3287: 80,100; 317°08; 100°82; 3287: ‘0801; 317, 080 ; 
10°082, 
12. 379°4. 13. ‘01304. 14. 19 men’s weight. ; 
15. 100 nails; ‘096. 16. 78°375; 3°375; 1532°8125; 1°09; 
23°2, SS 
49° 5'728. 18. ‘09; 8; ‘7; ‘96; °142857; 498571; 6; °25; 
625 ; ‘875. > 
19. 8hrs, 15min. 20. ‘4818; Rs. 96,360. — 
21. (a) 2°729; 5°725; 3:542; 5:275. 3 
— —— (b) £8-17-7d. A47-17-1d. ; £12-1-1}4. 


4 


lt 


Mp ty hal SB sans a Uh eg Shee sn A 


ci ‘ : 7 “gs 
CHAPTER IL. 
Section I. Pages 37-38. 


= = ety < od 
. (a) ab=ba: (6) = ob’ 
yea reee . s 
“4 192 . fre 4 
a es b 3b . 


() P = 36d — ne. a ee (ad) v= fee 
{c) S= md— nr. 

than 12, 

ges 

z. eG. (1) (240 X+12 Y + Z) d. (2) & (X+- - +). 


~ 15" * 88¢ 
100 z + 10 y + x. 
R 12 1p + 12 mg + rt + 48 x 
See te 89D, 


CHAPTER Il. 


Section Ul. Pages 43—55. 
+1; —10;0; 1; —145. 11, 577 years. 12. 44 centuries. 


ee z 7. om railes per hr. 


+ 976. (d) — 35.  (e)— 6, 
— 20: 17. —5°c. 18. 5 houses up the street. 


It is cooled through 35°c, 21. 3x%c. 
» + (62 — 3x) ; he will be a loser to an extent of Rs. 9000. 
+ (% — 2y) ; 90 yds. to the south of the gate. 
_— 94. — x = (x miles to the south of the station). “25. —825. 
ee: ee +26. 27. — (m-n + #—y);: 21 yds. to the east.’ 


mae -Tis4ft. belowC, 29. (az) x + 12y + 32; 
“(b) —Qx +42); (0) 769+ 9 +1: 


30. m2 Ib; rt Fis AS PR ae 


Eo A ANSWERS 


aw’ § Rs.xyr. 5. c=8+(w—12) $ when ‘w’ is a 


=< 
~*~ 
» 
~ 
fi 


x= —5:y=—1ls2=—20. 14. (a)—5x. (6) + 12y. 


hg Bg 18, 5; 35 #1 eH; 43 Bn 


 (2x—¥) ft, above A;—(b—*) ft. below C ; T is in the s same : 


_{d) 61—m—3n ; (ec) —#—2y—Az. Pat 6 i 


Es ans , GENERAL MATHEMATICS. cig apes 


3B. (ou ayant (3-4). 
wR S. SF. 25, 15, aids Lh 267 ; ~ 24, — 12, —4,0,0, 


e a —4, —760 ; 


94, 13, 7, 3.1, & 1, 343; 82, 17, 2, 1, 2; 63s, 17, 160,001: see 


ea een ge 94,64, 58 5 — 22, 1.6, — a 22 


= 8; 116; 


19, 198, 193, 20, 208, 203, 002,263. a 
oe Sh) dor 4, For—% - | SS. et bes + x87 Pe: 
ee 0,-9.4, 1, — 6. 36. —a®; — 37x. 


ey A A = + 2f%q*, = -+ 25q° or A =-— 2p°q"*, B= 


c** 


eebosg se, 22,e S92 10-79 10-26 102; 02, 18 


40, °73125; -COO12 ; “11264. 
CHAPTER II. 


Section III. Pages 59-60.) 


. 42. ee Cook ee Oye eo ye 
43. (1) 995,000. (2) 3, (3) Rs. 25, (4) 89.400 ; 9,600 ; 994,000.. 
' Se Aa 
44, Bsa Ze a gO. EP: 
45, «943x442; x°+x-2; x?9-3e42; w94+x-1; 4q¢2—3?: 


a°—Ab3 ; a*+2a%*+-65 ; a*—2a%b*+b*;  gP—_ye; | 
x4 5x46; x9—lle+30;° 9-25; a®4+3a7b+3cdb?+0* ; 


x*— 6x? + L1x— 6; } 


ad®+ a’c-+-be?— b°c—ao?—a*b; x°4+8x* 4194412; x? 7x-+10. 


46. 2(atb); a(atb); ala—c); S(a+b+0); 
3 : : fees ae 
(Set4y) (Be—4y)5 bab); (I+ Gh) Fy: 
a(itsx); (1-+x)9; (I—#x). 

47. 3;5; 14; —336; —72§. 48. 55; 120; 


A9. Qx 5 Wy 5 Qx*bQy? ; dey; (w+ y+) (x- y +2). 
50. Rs. (@ +) (a—2b). 


(2#—10) (%*—9) 
S REAGES ses 


ol, ax 0, 0; 4 th ti i te ys 1@ ; es 0, 0, 6, 38. 


sgh’ 


By 


(vere ts he een fem mae 
yak sy ALR aM ie Ss ines 


Kee he ae » 4 Par 
oon SE iE ks a ec a © ny 


“ 
4 


Bes A "ANSWERS. — 


CHAPTER III. ‘Pages 64—70. 


lL. x= 2; w= 12; x = 16; x=6; #=15; 
es x=14; #« = 13 x = 16 a“ = 7k; i, 
. 2. 2x +20 = 24; 2 
ae S: x=—H; x= 9; x= 4; «= — 6; x= 5: 
me = 164. = Ree eae; 
oe “Al A=Rs. 415, B = Rs. .830, C = Rs. 980, 5, 17S eee 
6. 5 furlongs; 35 lakhs of rupees. _ 7. Rs. 120,000. 
8. assets Rs. 16,500: debts Rs. 22.000. 9. 8 as. 
+10,--16. 17, 18. 11. 16, 18, 20. 12. 10a m. 
13. Length of the bridge = 220 ft. 
; Length of the train = 176 ft. 14. Il. 
15. *=2,240; «=5; «=18,000; «= 877s; 
x = 6; “= 35 x = 54%; x= FE. 
Ge oe AES x=1, 16. 55@oz.; 168 doz. 
4 17. Rs. 2. ' 18. 6 days. 19. F = 100,000; 
_, G = 200,000. 20. 0M yds X60 yds, 21. 28 ft. by 25ft, - 
ee. 22, My friend weighed 120 ibs. and | weighed 135 lbs. ; 
23. A, 40 years: B, 25 yrs. 24. 5 sides, 
i <28. 9 cm, 56, 24 miles. 27. 12, 15 miles. 


28. Rupee coins 13; half-rupees 26; quarter-rupees 52's 7 cas 
- quarter-annas 832. 


29. 84, 30,A= at ee B= ete’ 


31. 192 coins. 32. (1) 492, in. (2) 32%; in 
33. 25 Europeans. 34. Q, 50; P, 100. 


. 35. a eee 36 nie es, 
: a be —a@ 
_lL—bd ee oe 
hae n= 4(S + 2). 
dGP 
pe : . = — 60); 
87. Wp a5: 240. 38. m 2(S, — 60) : 
ns 190; 4. 30,4 -284;n=1;4= 7%: 
a ~ 
m4; n= |: n= 45; n=15; . # = 10. 


40. Rs. 1,380. 41. 8 yrs. 42. 1280, 


i 


31. 
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CHAPTER IV. 


6°9cm.; lem. nearly. 


(a) 314°: 374°. 


(a) 107°, 117°, 101°, 100°, 115°. 


(c) 63°, 44°, 73°, 


6'1 miles to the nearest °1 mile. 


Pages 75—96 ; 


(2) ZP = 101°: ZS = 93°; 


(b) ZQPS = 93°; ZPSR = 


| 19. 51°; 129°; 56°; 71°: 
(b) 90°; 90°. 
(b) 90°, 92°, 999, 79°, 


(c) 108°; 


(d) 111°, 109°, 899, 510, 


£0 = 6527) /R= 
63° and ZQRS = 104° 
(c) PQ= 2°6 cm. nearly, QR = 6cm:,; ZQPS = 102°. | 


Wie 


(dq) PS=29cm., RS = 53cm., ZQPS = 107°, es 


= 81°. 
(ec) ZPSR = 90°, 
= 1199, QR=5cm. 


(f) PS =47cm, RQ=77cm, 


= 109° and ZQRS = 69°, 


(g) PQ = 5°5cm.; RS = 3°8cm.,; 


= 78°; ZRSP = 106°. 


(h) ZQPS = 98°; 


ZRSP = 92°; 


= 1'75 cm.; CS & 1‘65 cm. 


ZORS = 84°, /ROP=67°, 


RS= 5 1cm., 


ZQPS 
ZRSP 
PS=3'7 cm. ZQPS. 


PQ = 12cm: PS 


390 yds. 34. 60°. 
PA = 4:89 miles, PB = 6°45 miles, 
42°1 miles per hour. 45. ‘6 cm. 
Each side is 36 in. nearly; 67° and 143°. J 
- CHAPTER V. Pages 101—108. 
«= 15tons +x = £2-3s-6d. 4. 22mds.; Rs. 25-l5 as. 
(Or 2) 6 (0 = 2) 132). Felanc! g 
+2) °' G=2)' 6— 2° ** (54 2) rs 
5 hrs, 20 min. 7. 133 miles perhr. .* 
Rs, 26-6-6, 9. 28 ft. 103 ins. 128 ft. 
Rs. 1,600. 11. No. 
11-25 a.m, 18. Rs. 19-8 as 
lL hr, 15. 7 hrs. 30 min. 
4 sovereigns; 18 bangles. 17. 15 pieces. -f 
2 hrs. 6 min. 20. 100 cows, 
Rs. 15,600. 22. 66 days. 
- Rs. 202-8 as, 24. 3 weeks. 


53°. = 


CE, | 


4 peal Ne Pe Rehm ali oO eet 


ae 


Pen eo eles 


7) é j Pict 
Cae Mlgedy me 


sudden atid Ret 


ee , hi 


vil 


~ ANSWERS. 


SA gieas 2918200 pala 


Re 42’ as: aT Aaa 


Rss Wi es 29. Rs. 2,64 000. 
. 4 in, and 5°6 in. 31. <5. ee: 
Rs, 2,200; Rs. 1,650. _ 33. 9166663 mohute weight. 


Rs. 472-8 as.; Rs. 562-8 as. 35, 24 tons. 


78; yde. ; 463 yds. 
-180°5 miles ; 722 miles and 361 miles, 


4 cm.; 6cm. 10cm ; 15 cm. 
Copper 19 Ibs. 11 oz, Zinc 10 Ibs. 15 oz., Lead 4 lbs, 6 oz. 
18:26.; 9-12), 


16 seers of sugar ; 82 seers of wheat ; 4 seers of ghee. 


2, A,-Rs. 2,700 ; B. Rs. 3,600; C. Rs. 4,500. 


Passengers, Rs. 130,800 ; Goods, Rs. 129,200, 
Chauffeur, Rs. 1,760; Repairs. Rs. 660 ; Petrol, Rs. 440. 
A. Rs. 15,000; B, Rs. 10,000 ; C, Rs. 20,000. 

7% measure. 50. 134 measures. 

66 $4713. 52.5345. 

B= Rs. 3,600." 

S = Rs _ 19,000. 

N = Rs. 3.600. 

Stracey, Rs. 35,000 and David, Rs 70,000. 

207825. | : 


CHAPTER vi. Pages 110—I1I4. 
(a) x = 19, (b) 1'8 in. 


65° ha 67: 66:8. To Ranganathan, 


53; hres are above the average and three below the Byesagen 


57. 5, 42, . 

6. 54 hrs. a day. 7. Rs, 31-1 nearly ; Rs 818-5- 4 

8. Rs. 54 p. month. 9. 3185; 455. 
= *y0. 53. cs 11. 45. 

12. A= 531; B= 596; C= 227, Bis the most thickly- 

populated Taluk, ace 
= 13. 6 pies to the nearest pie. 
14, Rs, 9-9-9 to the nearest pie. 
15. Rs. = ; Rs 16. 94 kalams of paddy. 


“ 
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17. Rs. 21,500. . 18. (14 + 3) miles. 


19. Rs. 261-12-11 to the nearest pie. 
20. +2;— 34. 


+ 22, No, 148 P, 11,'%; miles per hr. ; 


No. 60 P,' 154 miles per hr. ; | 7 
“No. 76 P, 142% miles per hr, ; 


CHAPTER VII. Pages 116—I2I. 


L370) %5 2. x = 83h, =, Renta Ss 4. 7°88 Jo. 
5. 468 Bhe 4-46 73} 5: 7. The money-lender. 
8. in (bd). 9. in Trichinopoly District. 
10. 14 °%J/o; 13 %/.; the first boy. 11. My friend's weight, 
ep pea Ra Soe 43. 300 Ao; 14. 400. 45. by 333°; - 
© to 663 Yo. 16. (a) Rs. 12-12 as, (b) Rs, 20 : 


17. 513% “To: 18. Rs. 125. 49. Rs 25. 

20. Ist re —45334 43. 2nd line:—105055, 7. 3rd ines _— 
52725, 21. Raw cotton, 1,530,230 cwt. ; Wheat, 7,323,845 cwt.3 
Rice, 1,933 072 cwt ; Linseed. 1,738,240 cwt,; Jute, 271,045 cwt,; 
Tea, 50,981 cwt.- (answer expressed to the nearest cwt. in each 
case). 22. Rs. 6,00,000, 23, (a) Rs. 5250 (6) Rs. 200, 
24. 700,000. 25. Rice. 60 °/,; house-rent, 25 °/, ; Oil 64 °/o 
Milk, 5 °/,. ; other expenses 28% °/, ; 20 °/. of his expenditure. 
26. 6°],. 27. 35,4 °lo. a 25 Of. 29. 248 °],, 

30. 163 if pedi t Pact PRS EF $ Lo, 

eM ap last for the same time, ak sums to be invasted i in the 


1113. 1333 


Kashmere and German shawls are in the ratio 700: 100 - 


Hence it is more economical to buy the Kashmere shawl. 
33. Rs. 509-4as, 34. 2049 °/,. 

100 (¢—9) , 100 

35. ° 

p I * (100-4) 

36. Best in Wernatular ; Worst in English, 

S775 %.. 38, 16% fo: 


66. 


‘ANSWERS. (:  ” imo 


: 
CHAPTER VIII. Pages 123—142. 


“e 375 sq.ft. | 2. 246 sq. ft. ; 10 chains; 11 fasts 
16 pee 10 feet ; 603 yards. 3. 98% acres. . 

5. 121 sq. ins. 6. 53 sq. ins. Satin aie? Tears 
9. (a) 39,600 eq. ft. (6) 4,900 sq. ft. (c) (1575 sq. ft. 
10. 9955 sq.ft, 11. 25,900 sq. ft.; 70 ft. ; 120 ft. ; Re. 964. 
12. Re. 96. 13. 221sq. ft, 14. 144 15. 144. 

16. 21. 17. Rs, 9. 18. Rs, 108. 19. Rs. 27. 

20.. 200 mats ; 2.568 6q. ft. 21. 36 yards; Rs. 18. 

22, Rs. 31-8 as. 23. 89,900 sq. ft. 

24, 234 sq. yds. 25. ( xy —2x a + 22 )sq- ins. 

26. 2640 sq. yds. ; 67463 sq, yds. : 3 . 

27. 48804 sq. ft. ; 75293; Seq. ft. 28. 10 ft. 29, 183 ft 
30. 50 yds. 31. Rs. 9-5-0. 

32. (a) 660 eq. ft.; 270 sq. ft. (b) 16 ft ; 224 sq. ft. 

(c) 14 ft.; 9 ft. (d) 25 ft. ; 1200 sq fe. 

83. bh =8;1 = 25; 6 = 22; and A = 1200. : 
34. Rs. 12-3ae, 35. Rs. 19 36. 1524 sq ft.; Rs 95- re 
37. 8 yds. broad; 4 yds high 38, Rs. 45. 3 

39. Rs. (2 + #5 (ab + ac + bo)}. 40. Rs 6. 

Al. (a) 7:25sq.ins.; (b) 1248 sq. yds.; (0) 22 acres, 

42. 13°69 sq, inches ; 12°88 sq. inches, 45. |: “866. AB: 
AG. 6cm. 48. 1560 sq. yds. ; HB = 59 yds. ; GC= 102 yds. 
50. 1559 sq. ft. to the nearest sq. ft. 51. 2% ins. 

52, 15°70 acres nearly. . 

54. 2°6" nearly ; 6°5 sq. ine. nearly. 

55. Their bases are in the ratio of 4:5. 56. 2 chains. 

60. 2q. ins. nearly. 62, (1) 3°9 sq. ins. nearly. 
; (2) 29°9 sq cm. nearly. . 

63. 3°68 sq,cm.; 7'6sq.cm.; 3°96 sq. cm ; 8°53 sq.cm-  - 
6°53 sq. cm, 

65. b=4:¢=23;A = 96; 4 = 29. . 

998 acres nearly. 67. 50 links, 68. Rs. 4687-8-0. 
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| CHAPTER IX. Pages aheairt: | 
4. (+5, — 8. 86 miles nearly. 
16. Te (8 2 18y (0,0). 18. 44 8 2 
19. (— 3°50), (0. + 3°2); 2:1; 23. 
20. The island is 70 miles from Cochin and is 374° N of E fects 3 
it. The island is 104 miles from Calicut and is 21°S of ss a 
from it. 
23. 116sq. units. 
CHAPTER X. Pages 154—158. | 
1. (a) Rs. 20; Rs. 270. . (bd) Rs. 30; Rs. 230. 
(c) £61-17-6; £611-17-6, (2) Rs. 145; Rs. 895. 
(c) £632-15-0 ; £4858-15-0. 
1100 ~ 1100 1 X 100 100 xX A. 
whit Ses Spe a EE Oo ape P= 100 + mr’ 
_ 100(A— as 100 (A = Pye. 
< Pr fewer 
(a) P = Res. 400; nm = 28. (b) P= Rs. 3212; A=Rs.3971. 
(c) P = Bs. 60:1 = Rs. 15. (d) r = 34; A & Rs, 2560, 
(c\r=8;1=Rs, 48. (4) P = Rs. 550; ” = <4. 
(g)n=14;A = Rs. 472, (4) [= Rs. 105; A = Rs 855e. 
(i) P= Rs 500;7=8. (7) P =Rs. 1160; A =Rs. es . 
(zk) P = Rs. 695; A = Bs 729-12-0. 
4, 2 pies perrupee per month. 5. Loss = Ps. 143-12.0. 
6. House 7°8 °/,; Garden 9°75 °/5. The garden pays a 
higher rate. : 
7. 3 years. 8, 25 months. 
9. Bs. .480. 10. Ks 1524-11-4 nearly. 
11, i 600, 12. -20°%, 
13:2 T38].. 14. 12 °/o. 
15. Se on 22-10-15. 16._- 1022°°/, ; 20 ©/,. a 
17. Rs. 3632. 
18. Bs. 768-4-7 to the nearest pie. 
20. 69%, “lo 21. 31% fo. 
22, Rs, 1407: 8 °,. 23. 522 7/5. 
24, 1988 FJ, 25; 64 se; 


ny? 


ANSWERS. = . 


CHAPTER XI. coal 161—176. 
~ 2°0 Ibs. unit chosen ° 1 tb. ; 


a ~ 420 Ibs. rs 10 Ibs. ; 
ts ee 032, i £°001; 
Rs. 60. = Re, 1; 
Ae 48 cwt,, a Ol cwt. ; 
48,000 sq. miles.,, 1000 sq. miles; 
4,000 gallons. __,, 100 gallons ; 
2. A's, Rs. 864,800; Re. 865,000; Rs. 860,000 
correct to 4, 3, 2 significant figures respectively. 
B’s Rs. 786,500: Rs. 786.000; Rs. 790,000 
correct to 4, 3, 2 significant figures respectively. 
-90,00000 ; 2040000: 2041000 : 2040800; 2040790. 
. 20,000 miles, 25,000 miles, 24.900 miles, 
1 gram = °04 oz. 6. Il cub. cm. =002 pint: 
~ (a) 2333'22; 5°77, (b) 1049176; 7°5. 
—(e) 2; 3. 


(da) 1230 units; 1230 * 10?: 1067 = 10°: ‘2319, 


764; °94; °77; °34j °72; °22. 


es O | eae 10. (a) 1429. 
(6) 1:7183. (c) 5493. 
 (d) 683. | 
‘Al. 10°76 sq. ft.; 32°2 ft. 12. 92, 160,000 miles, 


. 93ldays. 14. 10 lbs. 15. 12 million sq. metres. 


180,000. 17. £55-10s.-9d. to the nearest penny. 
5021 105 maunds. | 19. Rs. 405000. 
148,800,000 sq. miles. 21. Rs. 1213-6 as.-7 ps. 


- £692,000,000. 


786. 880; 1°414; 1°732; 3183; 15°03; 1°0882. 
iiss Wd i 25. 75'1 per cent. 


Foe 7 oe ’ 5 = M . as . 4 
p= 318: C= a= 346; e+ = 3:09; 


Es gs le — +). 6°04: 


At pia 173; Poi goa (6 —}) = rat 


¢ = y 74343; x = 3010; y = 1°946, 1655, 05827. 
oe 91. 29.10°5, 80. Rs. 15°035. SL. 14per cent. 


xii 


32. 
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18°1 psrcent.  » 33. 252 to the sq. mile; 


Rs, 2-5-9 per head: 51-°/o; Bs. 1165, B4. 3417, 


30. 


37. 


58. 
39. 


42. 
45. 
48. 


50. 


53. 


1100 miles per hour. 36, 196; 6-027; 834; 862X109; 
‘593. 256; 345; °243; 1:57. 
14225; 16°892: °472: 8: 868; 5°659. 


(z) 5'8 miles per hour. (0) 12000 tons per sq, mile, ‘the 3 


unit taken being 1000 tons. 
M = 27:32 40, lem, = 0328 ft.; ee = +00220 Ib. 
‘10546 icecnihe per sq. metre. 41- 1728 yds.;-13'2 ins. 
69 miles. 43. 353.100,000. 44,13900acres. = 
074°/,. 46. A fathom=609 ft. 47, 356 X 10° miles — 


189. 49 Earth 510 xX 10*2 sq. metres. é 
' Moon 380 X 10%! sq. metres. a 


22 years. 51, 14:60 lbs. 52. Perimeter = 14" to - 
the nearest inch; Area=12 sq. ins to’ the nearest sq. inch. — 


AC = 2:02": BC ='2 29" ; Area of A 219 sq ins. 


ZA = 1030 radians, ZB = °8552: radians, /C= 1°257 radians. ; 
54. G = 981. 55. + 073 °/5; — '32 %o; 4216 sq. ins. in. 


excess. 


a 


CHAPTER XIl. Pages 182—186. 


{The answers given below are to the nearest unit. pie or penny. : 


1. (a) Rs. 874-12-10, (b) £1011-4-10.  (c) Rs. 1672-15-6 
(d) £868-4-444, (ec) Rs, 1504-11-10. 

2. =2;r=5;P = 1000. 3. Rs, 2000, 

4. Rs, 4-10-3. 5. 60,500; Rs 41322-5-0. 

6. Rs, 2391-9-4, O From Krishnalal 4 as. | pie, 

8. Rs. 40,000 9, 3431. 10. Bs. 14,400; Rs 6944-7-1, 
11, -Rs, 900. 12. Rs. 185-3-0; Rs 121-8-0, 

13. 828.262; 811,821. 14. 1°23". 15, 5499, . 
16. Rs. 5967-13-8. 17. 87°04 °/,. 18, Rs 1909-1-5. 
19. Rs. 89966-1-7. 20. Rs, 662-47. 
21. Bs, 4379-120, > 1. 22. 5 years. 

24. Bs. 855-10-6. 25. Rs, 5339-15-7. 
26. Rs. 202,600. 27. Rs. 32-8-2,. 


- 


NS ae he kl ae 
EMA Noe 
mi nit a 


a ; 2  ANSWRES. Xi. - : 
= CHAPTER XIII, Pages 188—196. 

3 al “(a) 90 c. in, a 
oe --(b) 16500 c. cm. Sere a A 

‘oe ba ae (c) 375 c. ft. ~ a yes ; 
> 4, 3240 c. ft. ; 108 c, ft. - 5. 106-92 measures. =~ © 
a 6. 277-2 c. ins. ; 4 gallons nearly. 
7.16203 Ibs* of 12 xyt c. in.; 567 c. in. 


eo Bt 260, 000 gallons. . 
.» 10. ‘Height = 10 ft. ; foor area = 760 sq. ft. 


—  4£1,>2khours. 12. 9801 c. ft. of water 
13. 17,424,000,000 c. ft. of water. 14. 05 ins. 

_ 15. 6,600 cart-loads. Ye 
46. 645 hours, 20sminutes. 17... 63 c.f. 
= 18. 200c cm. 419. '3 ins. 
os 20. 2sq. cm. Z 21. 8, lwhrc. ft. 
(2B hem OE ta 


24. 4830 c. ins. ; 930c. ins. ; 465 oz. 
25. 4824 c. ins.; 18216 c. ins. 26. 1°02 c. ins. 
7. 18314 Ibs. 29. 4c. ft, 483c. ins, ; 
~ 1245 c, ins. of wood. 
- 380. 7°94 grams nearly ; 1406" 7c. cm. nearly. 
BL. -{ (a +28) (+22) (c+24)—abe } c. ins. ; Re. 2 { (a+2#). 
(b+-24) (c+2#)— abo } }; 14°21] c. ins ; Rs. 28-6 as. 6 p. (nearly) 
$2, (a) (i) 1000c. ms. ; 600 sq. ins. ; iD, 4320 c. ins, 
1632 sq. ins. 


y. 


ene sy 


(b) 2513 c. ft: ; 4351 sq. ft. 
ta) 164 c¢ ins.; _ 210 sq. ins. — 
(ad) 80c. ins. ; 244 sq. ins. 
33. Rs, 22-12-5 ps, nearly. 34. Rs. 12-0-3 ps. rignily: 
BD. 216: 27:8. 36. 70 c. ft. — 1608 c, ins. 
Pai 411-821 Ai, ae 42. 16 ft. 


43, 7,761,600 c. ft. 44. A sq. ins. 


iby te side inches 


46. 12,160 Ibs. 47. 
12¢ (ab+xy) 
d 


inches ; 24 ins. 
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CHAPTER X1V,. Pagés 200—211. © 


ee ee eee 
1. K danas Fen 2° ee Z ze) aes AG; = — 
y = 15x + 100; y = 158-4150; 0 = SF — 405: ee 
—e — 
AE 5 — ina give Pe x 45y — 18; 
paige = 
3. (a)x=1 y=ss wie-2; y = 8; 
= 3, ym iks e=—fiiye 
gi Oo PS ee od. pe =A 
x=-—32 ys 84, . 
(b)x=—3 y = 23; x = 6}. y=-—H; 
x = 337 pF 5% 
o=liy=t;e=6%,y =— 2. 


4. (a) =6,y9=2. (F)x=8 y =2. (c)e Hl, y= 
(d) x = 3, y=4. (ce) x=3, = — 2, (7) 2=100, 9 = 99. = 
(gh « = lt y = te (h)x =e —F, y= —t- : 
@x=3,y=%. (J) = By = 3. (2) ¢ = 20,.9=8. 3 
(1) x = 10, y=—5. (me) x=5, y= 2 (n) xe = 2, y =—1. = 
(o)}e=2y=l. (6) x=4y=1. (Q) x =F y =8. 
(r) « = 4000, » = 3000. (s) « = 500, vy = 225. = 
(()*=5,y9 = 2. (u) x = 4,y = 2. Genie 
(w) 1 = 239,b=-22,. (x) A= LB= ep 

= = i ec ee ee ae & 
(y) m= 24, n=20. ae SEED bee 2 

‘5. (a)x =S5,y=5. 1b) x=5,y=6. (c) x = 12, a 
(d) x = 50,y = 36. (e) x = 20,» = — 10. 
(f)o9=55,¥9=65 (g) x =1y =5. (kh) «= 4. y= 33. 
(i) w = 1%, » = 12. ui eS. y = 3. (4) <= —l, ya. 
(i) 7 = 16, y=2. (m) —ivy=—2, 

(n) « = 30, »y =70. inh # ay y=78 (pf) x=2, =. : 
(q) x = 104,y = 93. (r) x= 2, y = 3, (s) e = 2, yp = 3. 
@)x«=ly=3. (ub r=4y=6. (v) e=1h,9= =3ah. 
ao—bd ad—be 


a 


(wo) a= 1533, = 1195. (x) w= SSOP y = OSE 
©) a= 83,b=3. (x) x= 44, y = 32 | ‘ 
ed : | ee ae 3 


| ANSWERS. _ 
Sees |S eae 2 es. Re. 6; lie Rs. 10. 
A, 23 marbles; B, 8 marbles. ; 
Trunk Rs. 14: Lock’Rs. 2, 10. Can tas: rice 6 as. 
Bs Se 12. 18; 10. : . 
= Trained teachers 7: Untrained teachers 4. 
4. Men 42,000; Women 65,000, 
LS. Bench Rs. 10; chair Rs. 7-8 as. 
. L= 40 yds, b = 36 yds.; u = 60 yds., b = 24 yds. = 
fe 48 yds., b = 30 yds. 
Original i = 900 ft. ; Original i= : 400 ft. 5 
Present § = b = 600 ft. 
3, Ist field 2 = 30 yds ,b = 24 wiles 
a) eae field 1 = 36 yds., b = 20 yds. 
3rd field 7 = b = 30 yds. 
. 13cm. 20 Bullock cart, 4.as.; cycle 2 as. 


_ Wet lands 10 acres, Dry lands 100 acres, 

- 2 x =k 9 =}. ‘23. A=2. Be —3; C= it; ae 
24. —27. 25. m=2;c = 4. 26. a = 34; b = — Ih. 

- oa. 225. 28. 357. 


z 29. (a) A= — 1j, B = 23. (6) A=3,B = 
~ 30. A=—1;B=2. 31. 1=6; m='009: R=9'6 and 20°4, 
32- 3 33. eae y a 
34. ¢ = 2; 6=3. 35, a=14;5 =3. 
38. ee 2, 3q. ts. | 
= 40 10 seers frem the first bend and 15 seers from the 2nd. 
AL 5: A. 42. Gold 22 tolas; silver 38 tolas. 
43. A=Rs. 60,000; B = Rs. 75,000. ; 


- 44. Movable property Rs. 40,000 ; 
-__- Immoyabla property Rs. 117.000. 
45. Gold 3°85 tolas: Copper 4°45 tolas; 2nd Bangle 9°625 
tolas ; Gold 4'45 tolas. : 
46. 4 anna per seer bate 10 seers. 47, 15 seers; Rs. 2 per 
maund, 58. Train 15 miles per hour; Motor 10 miles per ie 
AQ. 20 mins.; 30 mins. 
50. Uphill 12 miles; Down hill 6 miles; Level 20 miles. 
51, PQ = 15cm.; QR = 18cm. PR = 10 cm. Sei 
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52. 8 miles. 


53. 15 miles; 18 miles; 20 tiles} , 45 snilen: 
54, Rs. 500; Rs. 600. a 


55. Bandy Rs 50; Bull Rs. 125, 
56. Ordinary cycle Rs. 100; Motor eyele Rs. 50. . 
57, 2% yds per second ; 24 yds per second. . 
58. 1 Year. Income Rs, 900; Expenditure Rs 800 ; 
Savings Rs. 100. 
aed Vou, Income Rs. 900; Expenditure Rs. 600. 
~ Savings Rs. 300. 
. §9, Single-crop lands Rs. 9 per acre; Double-crop ade: 
: Rs. 22-8-0 per acre: 
60. Speed of the current 2 miles per hes ; Rate “of rowing in 
still-water 4 milas per hr. 
61. 15 miles perhr.; 20 eaee: per hr. ; 120 miles Foie A. 
62. Lsngth of the journey )00 miles; rate of the cycle 
_ . 7}-miles per hr. . 
63. 31: 13. 64. I class tickets 140 ; 
wet class ,, 200; 
IIiclass .. 400; 
Total collection Rs 920. 


65. cage fare per ‘mile 1 anna; charge by goods train per md. 
as, 


66. 30 EVES De 80. members. 
- 67. 12 miles per hr.; B 10 miles per hr. 
68. t= 4; p =3, 69. 1@ members; 12 months, 
70. Ist class 10 pupils; 2nd class 40 pupils : 
~~ 3rd class 120 pupils. 


we - 


3 CHAPTER XV. Pages 214—224. 
Like SS Be 1 py 211, 14. 


Foy 
= 


The value of y increases by 2 units, 1 unit, 2 units and 3 units, 


‘respectively. 
2, 9,135, 11}. 10%, 17, 10, 123, 14, Al. 
nm = 2°25, 1°5, 1°8, 2°5, 1°4. 1-8, 18, — 25, = 


The value increases by 2 units, 3 units, § units, 8 units, 4 units, 


2 units, 3 units, 2 units and 8 units respectively . 
3. 45° in each case. 


"ANSWERS. =e ae a xvii 
= 4, % (a) = Seat: Cy = 3x. ss c et cis any sOnnaut Geert: 
, o Set? 12. 49, 26, 123, — 52, 13,'— 23, 100, 
0; «x = 2:2, 36, 84, — 102, 8, — 3:2, 3:2, 4°3. a ew 
OP la NO) toe Fe a 
(o> Sie) 2 =#6;y=1° 5. (dj) e = oe aut ae 
oe =- ‘9 (nearly). (la=l.. ff) x= a 

x4 (g) « = ‘07 (nearly): y = — 03 See 
= 18. 45 Kilograms; Illbs, 19. 7 ft, per second (nearly) ; 

15 miles per hour. 23. 32 (nearly) ; 4. 
“ (0,8), (—%5.0); (0,5), (1-7, 0). 
(0, 3)55 = ({—18;: 0). Se 

rei 79 fe 

180 pies ; 90 miles ; 18 miles; 
, 3°5 vias ; Rs. 17-12-0 (including the Gunny bag). 


— 12°C, ; 4°4°C. ; 14°F. ; 53° 6°F. 
‘ (az) Yes, (b) Yes. Read (+2, + °2) as the co-ordinates of 
Cas 4th point. ye *Or—-l. 32. k= 6.5 
-\ 33. m= 20; c= — 50. ; Sa Ves, 
i B6.. 9 = 36 x + 14-- oO y= 17 1s 
— 39. y= ext V8. 3 
P40. 6) 4 454%. « (ii) +452; (ii) +5;— 
: (iv) a Gee Fe, - 41. —22; + 12; — 30. 
42. (i) «<= —l;y=—1. . (ii) x=3iy=9. 
iii) z= — 2s y= 4. See 
4 43. (a) x= 4;  (b) we —5; (c)a = —' 2; (a@)i x = 4+ 11, 


44. Yes. The three equations have acommon solution «=—2 
Eig Rie ae 

45, 18°5°; 71°5°, 16159, 108'5°, 53°, 90°, 143°, 53¢, 

37°, 90°,.37°,53° 53°, 90>, 143°. 46. 90°. 
47. a Kerosine light 15 as. ; a Castor oil lamp 8 as. 


ae 50. After 7 hrs nearly. 
Z . 51. AB = 40 ft in 55 seconds. . CD = 16 ft. in 55 seconds. 
hes EF = 20 ft. in 55 seconds. OH = 35 ft. in 55 seconds, 


- $2. 10 miles in 44 mins. is the fastest. 

-. 94 miles in 43 mine. is the slowest. 
$3.81 ft: lith second nearly. : os 
54, (i) 1 7 hours nearly after starting, 8 miles (nearly) fromQ, 

G. M,—34 oe 


bee? 


see eV Ti 


S5:: 
56, 


$7. 
58. 

60. 

62. 
65. 


seo 


26. 


(iti) at the end of the Ist hour and ere hour. 
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(ii) at the aaa of ae. Let ae weds 9 Sie: eS starting. ae 3 


74 hours, ee 264 | ger ee ATE tt. = 
(i) A, 20: gallons, B, 174 gallons. = 
(ii) after 20 minutes. | (iii) ao 40 minutes. 


(iv) after 50 minutes and_ 1 hour 20 minutes . 
Rs. 8 (nearly). Rs. 3 3 (nearly). rae 
‘Re. 1-2as. 42 words. 59. 8 od Pe 


Rs, 12 56 miles. OE, Re 575 60 aes Sats & 
Rs 2,500. Rs. 100. 63. 167°1°F. — 64. 134°. = 
Rs. 200; 11 months. 66. 1300 ft Pee Ss = eS 
CHAPTER XVI. _ Pages 234—247. pe s | 
(az) 14, 25, 76, 220... 75. ab’. bo®, ab® of, aS a 


(6) 10, 12, 8 14, a@b?c, x'y*s", ty, 
(c).9,.-Sye--10. 3 it 


$290. db 9 ae ONG es . 3 a4 
(a) 12/1, 30'. 13 chs. IS yds. 5S. v= 30, 6. 956. 256 x 

(a) 451, 459 191, 89, 1035, 1234, 4321, 1369, 338, 305, 550. . 

42, 999. = 

(b) 18° és 56 25, a 35. —. 67875, 5°99, 43-001. 2 

11 113 15-1: = 

(0) 185 715) 5 > e 116" Lis 67 > 3 


4:123 : 4:243; 1237: : 646-5 ‘141; ‘192. So 
70 yds. 10. ‘(a) 14yds (c) 34yds. 11. 25; 182, 
Length = 52 yds... Width = 26 7 13. ats = 
139 yds. to the nearest yd. Ee oe 
37 rows; 37 trees in each row. 
125 subscribers, Rs. 375. 17. 5} minutes. 18 Rs 288, € 
(a) x= 117, (b) «= 117. 20. += 9-4 
"875" Ae Repay bs 8 1 23. 14:7 ft. tothe nearest ft. - 
6'4 to the nearest tenth of a unit. 
From Ato B. 6-miles, : : 
. €toD. 5% miles, 2 , s 
» BtoC. 5 miles. | 


AtoC, 3:6 miles : 
A to D. ‘32 miles to the nearest tenth of a mile. 
DitoB. 47 miles : 


25° 3 ft. to the nearest foot. 27. 101. 29. 0 = 28. 


Auman Pa a yy Peaiien 


be 


eh vies 


A act hip 


ANSWERS. : xix 


272°5 to the nearest tenth. 31. 0 = 44 to the nearest unit» 
(a) Velocity = 46°5 miles. (b) The velceiy of the pyplopic. 
3 wind = 70 miles per hour, 
5 228 days’ supply of water, |34. 7°9 Poa oe to ee nearest oe 
ca tenth of a sécond. 


. 2:06. 38, 70:7. 39, 49, 


‘40. @=7-07", diagonal =7:078. 41, ‘577, 544, 2618, 8-2434. 


46. 20 ft. to the nearest foot. 47. é Biper Ss. : ee 


. 81, 43. 183"; 366" 44, 53° 8 45, 1°32 Fe. 


«CHAPTER XVII. Pages 255—269. 


. 3chains nearly. 19, 3:3 cm. ; 105°. 20. 2'6cm. 
: 12;No. - 22. 2°6" nearly, 2°1" nearly, 9” nearly. 
_ 3:9 sq. ins , 5'8 sq. ins., 10°9 sq. ins., and 17°3 sq. ins. 
: 5:1 sq. cm. nearly 138q cm. nearly, 18°4 sq. cm. nearly. 


. 5'2 sq. ins. nearly. 


. 17'Lyds. 32. 72°4sq. chains nearly. ‘39, 1°5 ent 
4 such circles, 42. 2°25 miles. = 


43, -2°5"fromB 2°63" from C; 1°9" from B and 184" from C 


or 1°19" from B and 3'17" from C. 


6; 1:04”, 1°47/7, 46, ‘75, 
te ‘9 mile. ee 48, 35/' nearly. 
22°4 ft nearly, . 50. 200 ft. ; 90 fe. 


104 miles from A, Band C 3 miles. 


46 cm., 3'5 cm.,, 15 cm., 3°4 cm. and 4 em,, to the nearest 


tenth of acm, 
. The same sort of figures. 


AD = 3°6cm. nearly ; BC = 25cm nearly ; 
~ ZBAD = 694°; ZBCD = 110}°. 


» Yes; No. 60. 3°9 furlongs nearly. 


§ 11 miles nearly. 

ZLEK = 90°; ZFEB = 75°; ZFEC = 105°; ; 
ABE = °LLEF = 37:5°: ZCEK = ZKEK = 523°; 
ZAFE = 105°; ZEKC = 374°; ZDKE. = 142°5° and 
ZDLE = 373°. . 


Oe Rennes: GENERAL MATHEMATICS. e 


‘CHAPTER XVII. Pages 57 1-280 


25: 03, BON Se SBR at we he 
5. (a) ‘Diahieler = 4, chain: Radius = 7; chain, a ss 
(b) Ove — 65 chains; Diameter = 2chains. 
: (c) Radius as 3 a Oce = — | pose se, a 
be per eS | , pee 
Bo eee: | ae 7924 miles, 
10, 6”. anes gh < 9350 ft. ; 7480. fe : 
<<. ae NiinatesKend 237°6" : hour-hand 15° 4", : : ss 
13. 7 = 37580: . ee (14. Bie ea nd (nearly. igs =: 
15, -6°6/. 16. 33%". a7. 3° Ce 


18, 124 sq ft.: : 283 sq. ins ; 784 sq. cms. : L135 sq. cms. : ee 
173 03 sq. yds. = 

© 99, 9992 sq fe 

~ 20. Oco 44 yds ; radius = 7 yds. 

21. 18 pieces ; 2108 sq ins. 22% dds. 

3. SOR 25. 1011072 sq. te 
26 282 sq. miles. ere 
27. Minute-hand 54°31 sq. ins. ; hour hand 37 sq ins. 


pep a Rt ae ag Oh ale a ali 


28. 165sq.inss —S«——s29- 4576 yds. 231°34.sq. piel 
- 30. (48q.cm.; 12 sq cm. 3 5 sq. ins 3 14 sq, ins. ; 18° 9'sq. ins: 


31. Bs = G7 % sq miles C’s = 24% sq. miles, D's = 2% x eq. 


miles E’s = 23 x sq miles. ee < 
32, 440 yds... . 33. °836q in. ; ‘42-sq. ine 
34. 48 sq. cm. 35. 1:12sq.miles. : 
36. (a) I'l sq ins. ; (b) 5°82 sq. ins. ee ee ae 
37. 30° East Longitude. Sores. 
38. 299 sq. ins. to the nearest hundredth of a sq. in. 
39, 19°15 feet, are : 
40. 10°9; 1 nearly. Ra eS 
41. 55 ft. nearly. __ 43. 1:445 sq. cm. nearly, : 
44, 17 ft nearly. 45. 825 acres neatly. 


46. 893776 : 802625. 


CHAPTER XIX. Pages 283-—298. 


al 5-625 ¢. in.; 19°5 sq. in. 


beh Ps sa ag tae Gad) B40 6, inn: 1500 cag), ts 


(2) 679. in.; 35.29sq.in. (f) 99°87 c.in. } 161-28 eq. in. 


(g) 109°8c. in.; 163:45sq in (4) 2848°5 c. in ; 921 eq. in. 


(a) 2:1; 1100: 953. _ 3. 4489°344 c. ft. of water. 

: “i SP20-c. its: 
: ~Gabled end=200 sq- ft.; rect. end=554 sq. ft. 
S 2112 c. ft. 7. 38°28 c. inches. 
a 2 Bk Sets 3a*h 
« 8. Ic. ft. 912 c. in.; 118 sq. ft 9. 9 ¢ inches. 
10, 3°897 c ft. y- LL. 1140480 c. ft of water. 
A&2. 210 sq. ft. nearly; 26 students. 13. 119699°25 c. ft. 
#244, 27:5 oz. 15. 1154c. ft. 16. 2216°96 c. ft. - 
47. (a) 352 sq in: ; 502°85.c. in. (b) 660 sq. in. ; 125714 c. in. 
>» (é) 1673°57 sq in. ; 4950 c. in. (2) 132°59 oq.fe; 16°21 oft. 
Ts (e) 66°78 sq. ft.; 34375 c. ft. 18. Measure 5°09” nearly. 
ey Ollock 2°35” ~—s,, 
ee 3 . Marcal 95”, 
“89. h=6"; d=2°55/ nearly, 20. 1570°8 c. in.; 785°4c. in. 
21. 1837°5 Ibs, 22, 1767°86 c. ft. nearly. 
23. 721°875 gallons. 24 456°5 lbs. 
25. 3c, ft.—1039 c. in. nearly. 26. 14:15; 24. 

ps ee 28: 45; 96. 
27. 17°35 nearly. 23. 308c. in. 
29. °334 lb. nearly. 30. 14°95 c. ft. nearly. 
$1. 6:35 in. nearly. ; 
32 27 c. in, nearly. — 33. 23°8" nearly. 
 B4. Rs. 757-15-6. 35. 22508 c.f. ~ C 

36. be (h + ag) 1371429 nearly. 

“B7. 261429 c. ft. nearly. 38, 54803 c. ft. nearly. 

ae 1400x Be A 
BO t= Tid? 


ANSWERS. : 2 ae Se 


42. ‘94cm. aan 


xxii GENERAL MATHEMATICS. , 


S 2 Ph+c%l aa a : 
me a 41. (a — a) €: fee 


= 


- 43. The single pipe would dischasas twice as s much as the ae 
double pipe ; single pipe ; 408365" 7c. ft. nearly. : % 
44. 629 c.in. nearly ; 2°4 0z. nearly. 
45. 26422 c.ins.; 1209 oz. to the nearest oz. 
46, 8'9 oz, Eee ; 163°625 oz, 47. 29629 c. in fede 
. pose 92°1 ©], nearly. 


"48, 2°03 cm, nearly; ‘12cm. nearly. 49. 613536 Ibs. 
50. °53 cm, nearly. gat 51. 3200 : 147, 
4V- z : Aes ae eee Z 
St. f= 5 5 
1 = 2°8, i 4a eee 
53, 35°4816 Ibs. : 54. 4:7 cm. ; 189 sq cm. 


301°7 c.m. ; 301-7 sqvem., 503e ft; 1131 eq fe; 11088 EBe.ydei 
151°8 sq. ida: == 


a 

55. 13°6 cm. nearly ; 249 c, cm. nes : 56. -28°875 c. in 

57, 5:12. ; 58. 754c. cm. nearly. = 

3 BY : =e 

59 = = —r; c- 

oo a 

mre See oe 

(1) V = 57°753 S =,97'218, (2) re S25;S= 303 3. = 

(3) r= 3: V = 377. (4) 1=8; fe o 7 nearly, = 

= h-~ 433 em. V = 28°35 cm. nearly. — 38. ins. . x 

* 26°565 sq. ins. a 63. V= ere c. -in. noeey § 

So iis Aréa = 143°82 gq. ins. nearly, eh 2 

‘64. 93°89 sq. yas nearly. ,65. 279°4c. ft. earls: 230°8 sq_ ft. : 

66. 67°05 c ins. : 121°19 sq. ins. . 67, ‘08 c in, nearly. - : 

68. 1°8lc ins nearly. - 69. 6776 c. ft, . 

70. 89048 c ft, 

71, 12@2h c ins. 72 h= oo 


73. (1) 2619c.ins. (2) 154¢. ins. 
_ 7A*\484r* — 49A3 ss 
Y= 145275 


* 


SW Aa go ead; nor 


"CHAPTER XX. Paces: 301-314, 


ee 11-2 ft. 5 103 ft 5 “10 95 fc. ; 795 fe. 65 fe. : 
co (i) 3-12 4a 5.54 a.M. (ii) after 8 a.m. (iii) between 3 
; 2 A.M, and 6-36 a.m. :: | pees 


(e) the depth ‘was greatest at 4-42 a.m. ond, was least at 
ig eee ee ee 


4. Interchange 2 me ‘and ‘3 ft” in the third line, 2°4 ft. $5. 
9. ee 5 grams; ice ae 5 


12. 1-1 ft. 


: ee 17. Rs 47-14 as. 

: “447 miles (aon Sg ie ot eg DUA ne: : 

ace tons. =. 22. V = 665 (nearly). 

Efe : 7 P = 200 (nearly). 
_ me chinese at 10.30 a.m. . | 

5 : 56'5 minutes after the first pipe was opened. 

4.33 P. Me ; 8 miles from the starting place 

at 9.15 at Q. ‘ \ 

3 4 hrs. after starting at 6 1 miles from the inn A leaves. 

= 2 96 miles from nies Beach, 7 seconds after 9-19 $ 

: - 16 miles. — 

9. 3 ‘6 miles ; St. ‘Thomas Mount. 

0. 1:4 hours (nearly). Tp eae Fee eT 

2. :(i)- Just after 3 -16 P.M. Pee 

Gi) At 3 P.M, and just before 3-33 P.M. 

tik 3.55 P.M. (nearly) ; 3-27 P.M. 

Gv) a P.M. ae. 


i irs 7 * $ ae es 


xxiv... GENERAL MATHEMATICS. 


CHAPTER XXI. Pages 315—351. 


‘J, In 1919—Friday. 
3. 31 ft. long, 28 ft. wide, and 17 ft. high. 545 39K ee 
6.- -0013 nearly ; (0099 sq. ins. (nearly). 7, S=4s:. 


Be a . — <) tons 3 -—— j tons: ES: 2 
(1 Sora 2 (1 Sas = = 
§. 72000 sq. ft. 10. 15 sone 1-934 ti three places ee 
- of decimals). 92.0804 37% 
‘12, — I°Longitude. 18. 16°37805 Ibs. 
44, | 749 
182 
749 . | 2 
5992 = 
1498 * 
136318 5 
15. 38 mangoes. 17. Weight of the empty 
bottle = 180 grains; 4: 5. — 18. oe: men. 


19, 2414 ; 4143 gaz 5 303; $95 5 Boy. 

20 £32 4s. 6d.‘to chs nearest penny). 

21. (a) 10as.intheRe, (b) Rs. 25,60. (oc) Re. 2,187-8 as. 
(d) 7s. 6d. inthe £. . (e) £1,246 13s. 4d. 


22, 188'456. : 23 300°3005 miles. 
24, 26973; 27007291. 25. 391°314752 tons. 
26. 25:36; 3:5. 27. 16 seconds. 


28, x= 4; hypotenuse = 13 cm, 
29. x = 20; 85°; 106° ; 132°, 37°. 
30... Silver 108 ;'2; grams ; brass 51 s°°5 grams 


31. (a) 105°5 yds. ; 189°4 and 44:2 yds. 
(6) Rs 853, (c) Gain 63°/o: (d) Rs 840: Rs. 720; Rs. 480. 


(e) Rs. 3°225. : 
33. The length of the shortest path = 31°6 ft.; the length of 
the thread = 23'8 ft. 34. 37:79}, nearly. 
36. The areas are equal. . 87:2 21, 


42. m = 33: = 4; the areas are in the ratio 9; 4. 


5 ae SSeS 46. (i) 1:782 sq. ins. = (ii) “97 sq.in. 

Gil) 2:90 sq.ins. = 47. (I) 1:98 sq. ins. (2) 6°93.eq. ing, 
48. (1) 3°90 sq. ins. (2) 29:93sq.cm. 49: 1446q. ins. 
50. A, 15 biscuits; B, 25 biscuits. =» 51.98 Ibs.; 70 Ibs. 
= Ae 52.. 1122 Jo, . 53. 16 more men. 
= - 84. 100 coolies ; Rs. 1,200. 55. Rs. 17,550.° 
a 56. 20 years. 57. 4 as. ? 
«88. @=2;0=4. 60. 6435 sq. ins. — 
% AGL. 3 P.M; 30 miles from P. 62. 10} secds.; 257, secds. 
x . 63... 234 chains 3 acre ; 1} acres. ee ; 
e 64. 3 days. 65. 4 of the cistern. ee 
66.. 1:5: 2. Tee 67. BQ=I1cm.; AR = 25cm. 
= 68. 4days. 69. pathway (3 lw + 3w — Iw) 
aq. ft. ; each bed Z (0b + 9" — 3lw — 3bw) sq ft. 

— 70. *5sq.cm. Ti. 14}, ft. | 

72. °11453146 of a gallon. 73. ‘2207 of a gallon. © 


TA, (a) 23-4 Jo; 288%. (6) U.P. = 3312; Bengal £6; : 
e ~ Madras, 7#3,. Madras is the most litigous province of the three. 
75-10%! fs; 76. AC:BC = V5:43. 
TTS: 2,234, 674 rupees to the nearest rupee. 78. The first. 
29. 999'2 oz. to the nearest tenth of anoz. 81. 120°. 
85: 10? IS e. 2 86. 155349. BT. 72 8. 
: 88. x:y =O: Myer yreH2:324. 89. S.= 432. 
‘90. 1732 yds. 91. 561°118 c. ins. of batter milk. 
93. Equal. 94. Equal. 98. 16 ft. to the nearest foot. 
99. Sister 4 years ; father 30 years. t 
100. Father 60 years old ; Grandfather 80 years old, 
101. Copper, 542,’; Ibs. per c. ft, ; zinc, 4395 lbs. perc. ft. 
-» 102. 20 miles an hour ; 20 miles. 
uw 103; 6 oz. from the Ist and 5 oz. from the 2nd. 
be ~» 105. 724 yds. the nearest yard. 


= xxvii 


5% 106. 403 ft. eS 107. 36° 2 - to ihe nearest tenth 
of a foot. (108. 346 ft. to the nearest foot. 
111. The areas are equal. 112. 4°8 ¢ Ones. Rea ee ee 
4113. W= 100 to the nearest unit ; v= 1462 to the nearest unit. es a 

114. C =-22°; 98°; B = 52°, 1282, oe ee 
£15. 6689 c. cm. © 116. 99°8/1. 

117. 448 Ibs, ; 7°168. = 
(2x + m — n) 
(xm) (x—n) 


; 118. hours. 


+129. 5 minutes after starting when the: ee remains in tes 
* house; 750 yds. from the place of starting. 120. 9000 c. ft. se 
SA2l, Rell. 122. 126°8 yards ; 845 yds. 


_ 123. Triplicane ees sq. miles; the remaining portion of 5 


Madres ud b sq. miles. — 
G7 


124, 16°/9 correct to two significant figures. 
125. 3/7, 17/7, 55° and 125° nearly. —s ee ee 
126. 5 years. ee ay 1273-34 (ie ee 2 


128, 4 of a sq. inch. 129. sane oi ees oe 
130. 162°/o. | 131. 333°/,; 468%. | 
132. When the longest side is 3 cm. os the sides are in the 
- ratio 2; 1'7:1°3 (very nearly). og 
133. st July of the year 135: Rs. 150 - 64°] ; Rs. 20, PS as 
136. Rs. 2,814 to the nearest rupee. © as : ee oe . 
37, 328%}. : 139. 259°8 sq.cm.; 10:39 sq. ins. 
23°38 sq. ft. ; 44cm. nearly. 140. 2°83! nearly; £67 cm. nearly. I= : 


141, 7:3ins. “$42. 1°46 sq. ins. 4°6 cm. 
143. 3503 48, c. ins. ; 202733} oz: ae 
144, The wages of aman,6as. The wages of a women, 4 =< 4 
145. 1056 ft. per second. ose 

146. Rs. 31.9-11 ps. ; Rs. 10-8.8 ps. ; Rs. 15-15-0 ps. + 

Rs. 20-0-1 p,; Fs 9-12-3 ps Rs 11-9-1 p. to the nearest pie. - 


| xxvii’ 
z 150. 35 per cent, 
; 8,080,000, | 


54. See | se + ft). 
(ptr + par + kir — 10049)’ 


sy Be x=—h,y=— yz (ii) x = 33, v=Te 
25 (iii) x = 8, y=5. ; 
ae 156. Y 9; 45:90;423. —-—««:157. 27 to the nearest unit. es $ 


7 158. AM: fo; 515°; 8,5 Jo; the railway in India. 
: 160. - They. will both meet at the starting point 2257, mins. 
after first leaving it. S 
161. C.would be 12 yards behind A and B 95 6 ante behind: & 
a Ar A. 10 yds. in 3 seconds, B, 18 yds, in 7 _Semes 
and C, 28 pueier! in 13 seconds. . ae 
ee 162. 570 c- ft. : 163. 73:500 nearly. — 
164. m=12c = 10924, 165. 32°23 c. ins. 8°64 Ibs. 
166. 6:51 sq. ft.; 18°48 sq. ft.; 4°27 sq. ft. to the nearest: 
; hundredth ot asq. ft. 168. 54 ft. 
160. 10 calles ver hous... _,170,. 100252 1,00005; 
See . *9995; 99995 ; *$997. 
A171. 124 ft. nearly, . 


ae 172: Ts78 °] 5 too much ; ayer Ol, too small. 


=z 173. 83 sq. chains. 175. A. Rs. 9.600; B, Rs. 4. 800. 
e= -C. Rs. 19,200. 176. 9'9 as. per rupee. 
a 477. 34°]. ee 178. 3:3 miles per hour, 


179. 9334 Jo, 2659 Yo. «180, 72 miles. 

181. 4acres 11 cents (nearly) . 

182. 2as. 3} ps.; 13 as. 8! ps. 

183. 40 marks nearly. - 184. 3293 ; 48°38°/5 

485. Re. 45,000. 186, P= 74,Q=25. 

o> ps7 Td? [5. 488. 54045. . 
Bee 189. Res. 192,901-3-3°11 ps. tothe nearest pie; Rs. 277,777-12- Pgs 
Se to the nearest pie. 190. 53°36 sq. ft. | 
491. 33:40; 1089: 1600, 192, 62544. i : 2941 32, fits 


(bit - bt + 19)X gost: ub—it- vt +22) x 2 pare. ft. 


xxviii ae ‘GENERAL MATHEMATICS. 


495. S8xy+4y? = x9 194, Re 1996 in 1900; Rs. 2,000 in 1901. 
195, 114} miles per hour ; 23 miles per hour, aa, 
"196." Re. 140s in the Shoiser firm and Rs, 2 in the other. 
"197. 10 as,in the rupee. — 198. Rs, 100, 000 ; 10 1 
199, 200 miles; 25 mileseach hour. 200. Rs. 558h. 
201. 37°5°lo. : . | 
Roz (1 — hye [1— (r= iGo) ]® 203 163". 
a 204. 70 sq. ins. ae 
205. Rs. 2,600; Rs. 20.000: Rs. 6,000; 13°/,; 57°%s. - 
206. 30 percent. Rs. 20. 207. Rs. 12-8 as. Rs. 13-5-4 ps, 
209. 3:8", 2°91, 5 4", 3-8", Kee = 
‘210. Read ‘14 cm.’ instead of ‘4 cm.’ in the second line 
and ‘ ACBD * instead of ‘ ABCD ° in the third line. 
_ZCBD =70?, ZADB= ZACB = 90°, AC='9em.,CB = 


1‘85 cm. and AD = 1|'5 cm. 


211. 0278 where ‘x’ is the price in Rs. for a ticket of the 


last class ; 2550. 


“212. (y = xf Fan) per cent. decrease ; 12 per cent. decrease. 


213. Rs. 9, Rs. 8, Rs 7. 214. 7% miles per hour. 
215. 9:8. 216. 362 ft. 
2217. 5:6. - BIBS 78 2g: ee oak. 
219. Re. 1-8 as. (second); Rs 2-4-0 (first). . 

--220. 8 ps. per mango. 222. 4225 sq. yds. — 
223. 2°3193 chains. 225. 114i lbs 471 #q ins. 


228. 9; 7 at the beginning ; 2: 5 at the end. 

227. (i) 21284. (ii) (000628 (iii) 5-6576. (iv) 14. 

-229. Add the words ‘and, that the road is 20 ft. wide at 
the end, 3849120 c. ft nearly. 231. 383 ft. (to the nearest 


foot) ; 13 52 miles (correct to the hundredth of a mile). 
232, 121: 29°05 ; 37°3, 


“ 


ea on 12557 Oz. nepely | cen ce sy - 


oS ae <. ANSWERS. eee xi 


238. Thet trains pase each other at a. dtewdice of 5. 8 qeidece| 


from M at 19-17: 6. 234. 24 mins. later. : sre 

“g35. 6605 & _ © 236. 167 more coolies. i Be 

= 937. SOs es ae abs. 196 yards. 5 
2 DBO 92: BLD5°Y os : 240. °5 inch nearly. 


wee 241, Read ‘R’ instead of ‘Q,’ PS = = 23 miles, RS. =4 miles. 
Ree. - At 6-22 and 6-34. 

242. 6 (a+ b+ 0)?: (a+ QD + 3c) (6a + 3b + 20) 40 groin 

of the, Ist mixture and 15 grains of the 2nd mixture. 
BAG. 222)°lo 6. 247. 6h as. A 103 as. ee 
248. Total surface area of the Ist = 2002 aq. ins. Volume “of 
ee = ee = 593l-c. ins, Total surface azea of the 2nd = 1278: 8 eh 
Volume of the 2nd = 2301 6 c. ins. 35 


eo i ie te TE 
952 a04 “3 ft. (nearly). = 


- 953. 21°/,in 1918; 19 of, i in 1917 ; 18 °/o in 1916; in the year 


1917. (Omit one of the 9’s in the number in the Ist line). 


CHAPTER XXII. Pages 353—355- 


| 1. (a) £1260, (b) £1575, 2. 12 °/>, Rs. 26-4-0, Re. 605, and 
~ Rs. 1000. 3. 100) = x (100 — r) Rs. 32-13-0, Rs. 7-140, 


~ Re. 15-2-3, Rs. 34-4-7. 4. 92°] 5, °° S. 23°9 °],, cost Rs 625, 


List price Rs. 774.3-1. 6. 30°2 °/,, 7. 758 dollars 8. The | : 
~ second offer by 63 Plo. 9. Rs. 5009-2-3. 10: Rs. 40-12-11, 
11. 124 °/., Rs. 77-0-0. 12. 94:03 °/>. 13. 315 Po: & 480, 


“a4 Re. 60.156. 15. 6:9°Jo. 16, Publisher Rs. 0604-12-10, 


author Rs. oe 52; shag a Rs. 2952.' 17.- 163 °f6- “pes 


- Pages 356-357. a 
4. (a) Rs. 4849.4-3. (b) Rs. 3596.4-2. (c). £100. 
2. Re. 5081-28. . Re 42-120. 4. Re. 17092.0-4.. 5. 4-9), 
6. Rs 5458-11-6. 7. 1 year 6 noe 5 sata g. ‘Re 18750, . 


Page 363. 

1) Re 5456.49." 2. Re 762-90. 3. Rs. 180-7-0.. 
4. Rs. 233-5-4; 5 years. 5. Ra. 1534-0-5; Rs. 28-7-3, 6. (a) 
Re. 10-15-7, (b) -£125-3-1. (c) Re 270-158. 7. 4 months. 
8. 6 months. 3 phe . 


GENERAL ATES 


ets Page 305. 
SOAS Li Re=1030-32 5. 2 Rs. 3571- 6. 10. 
.4. Rs 788 nearly. 5. Rs. 56310. 


SB, 2. 139 francs. 97-1 centimes. ee 11760. ao 8 
ae » pfennig. 3. 44l ranbloie and 4. 315 krones and 14 See 


oS - Pages 370- 371. pee 

5 ai £, 542-1-10. 2. Rs. 30540. 3. Rs. -69498-7-3. ir 39d 
5. 7398 francs. and 90 centimes. — 6. 56°84. Fee & T= = 454 
-milreis. 8. a a gain of £ 1-18-4. 9. Rs. 455-10-6. oe 


ye : Boge: Sas; ae 
1, 12s.7d. 2. 2588 roubles: 3, Rs, 348.6.2. 


= | Page 374. 
1. 102 months. 2. June 7th. — 
Ce CHAPTER XXIIL. 
we: Page 382. Ree 
ee 2725, Rs. 2220. 2. 50 shares, Ri. 7500. &. 320, Rs. 480° a 
4. el. Rs. 43-2. 5. Rs 144. 6. Rs. 6750 7. £37-12-1. 
: 8. £ 2750, = 500. 9. £6-14-0 a share, £32-3- 24d, 10. Rs. “900 == 
e and 7a To lo: ; : <= 
Ee Pages 387- 388. ee = = 
1, £4887°5. 2. Rs. 3000. 3, £6321-13-14- 4, Re. 1255. 
5. Re. 2660.6 Rs. 8300 7. Rs 4000. 8. 80. 9. Rs. 425-11.3.- = 


10. Rs. 27. 11, £462, 12. Rs. 8400, Rs. 8862, 13. ‘The 
6 %/o-at125) 14. 3:7 fo, Rei90. 18. £3840, 


* _ Pages 392—398. a 

1.: Re. 6900, 1124.2. 111, 3.96, 4, -Ra- 1000, @ 
~ increase of Rs. 55. 5. £500. G. 4:° years 7. Rs. 50- 10.0. nee 
8. Rs, 165, 44°/,. 9, 833. 10. Rs, 58736-4-0. 11. £2000. — 
12. 1454. 13. 10222. 14. The6°/o stock, Rs. 22227-7-0. 
15, gainsat 78%. 16. 17199 in 34°/, and Rs, 10192 inthe 7; 


PR eri en GONE oP ta T OVOP HIT AAA Ne Re 


_ per cents. 17. £2500. 18. Rs, 17454.8-9. 19. 112°73. 
20. 3 fr? lo: al. £127-14.3. 22. Rs. 495-0-3.. as- 3°64°/5. : 
24. The latter investment 5°6°/,. 25. Ra 459,000. 26, 65:7% 9. 


trea 


:27. On Soieiae Fa. 1500, 
sc On allotment Rs. 2000, ogc nee Ge ce or 
Ist July Bs. 2000, ede Senet gee ee 
ce Ist October Tis, 2500. ae 
ee Ast December Rs. 2000. S ge aaa s, 
28. Rs 66077 29. "584. “BO. Rs. 1281-123 31. 96, 
‘Re. 53866-10-8. 32. 86°6. 33. Rs. 3114-0-6; read‘ anna‘ for — 
‘pence. | Re. 8-0-0 per share. 34. 5323-8-0. 35. 44°/, stock by 
Rs. 1137,. 36 3;°%o. 37. Gains by Rs 536. 38. £1341-1-0. 
39. Rs 48 37-4.0. (corrett to the nearest anna) in the 8°/, and the 
remainder i in the ae 40. Sum to be placed in the, hands of : 


 Lderive a an ouali income of £437- 5-0 from the invest ments. 


Pages 405-400. | 
a 9, stock at 150. 2. 8% consols. 3. ~The first two | 
i ae 4 39°/, stock at 90 and 41; °/, ae at 115 5. 432°, 
stock at 75 and 83°/3 stock at 130. 6. (1) Rs. 531- 10.8. = 
(2) Bs. 15. 7. ~-£362-10.0. 8, £300 in the 5°/y and the — 
remainder in the 7°/,. 9. 40 in the 43°/. and 60 in the 6°/.. a 
. AD. 65 i in the 64°/, and 35 in the 5°. ve 


= - CHAPTER XXIV. Pages pea 
- 1. (¢ oar 2) (g +5) miles. 2. 416 miles. 5S The new : 
7 a) na 


Set must be en 3 of the old speed ; numerical result :— 


“ the new speed must be {7 of the former. 4. 209 miles and 10 
miles respectively. 5. 43 miles perhour. 6 48 miles per 

~ hour. 7. 333 miles per hour, 48} miles. Read the detention to _ 
‘be 15 min. and not 45 min. 8. The rate of the carriage 10 miles 
an hour 9. The break-down must have occurred 45 miles from _ 


the destination. 10. 60 miles per hour. 11, 14 min. 
@ 12 82 miles 13. 3'2 miles nearly. 14. 60 miles. 45. 123e 
e “hours. 16 423 miles perhour. 17. 3 miles per hour; the- 


shortest distance from A to Bis 8} miles. 18. n« ft. BC = 
«2358 ft. 19. 44milesnorth. 29. They meet for the first time 
2 | at 1-20 p m. ata place 33} miles from A. 21. 3632 miles. 
i 22 They = meet next t hr. 21 min. after their first mesting 


\ 


aes sree GENERAL, ‘MATHEMATICS : 


Ne eP 
fe ey 


Shes the faster men ‘les seneica, Rol ‘she: circuit. ee 23. ther ‘ 


meet at 7-40 a.m. ata place 393. miles from AL 24. “10-6. The 


= ~ rate of the first train, is 233 miles per hour. - 2; + (1 
e Are — 49, 26. “The distance from the foe to the top of the - 

amen = =S5miles A’ 8 rate = 12 miles per hour ; B s rate ee 

$% miles per: hour. 27. Rates are 3$ miles and 33; - miles, PQ> 


= 74 miles. 28... 1 hr. 12¢ min. after. my starting i a 


6— x) + 


‘place 48 


“giles from Triplicane. 29. 582miles' 30. A’s course is 1° 28 


: Jong. as B's. , A hasnow increased his speed..by 50°/5.— 


31 18 


“miles. 32: Read “If they meet at’a place 10}. miles from 


523 in min. 37. 45miles, A’s speed 15 miles an hour, 
18 miles an hour and C’s speed 20 miles- an hour. 


miles. 39: 5 min ‘fast, 40.. 1000 ft. per second. 41. 40 ae sf 


eo per peo a, 


ee 419-420. 


ae, -Chingleput.”” _ The distance from Egmore to Chingleput i is 37% 
ie miles. s 33. + Sa 1038 p.m, 34. “Distance. nae 
35. The weggon’e jute jn Wied the person's rate, £6. 


16 miles. ? 


‘33 miles. 
B's speed 


38. 3096. 


ie 3.- 103% | miles. 4. Rate of the stream i mile per hour act the 
rate of is man 5 miles per hour 5. 3 miles = rate of the 


ratio, it-does not depend upon the distance. | 


: . Pages 42 2—424. 


L. A wins the race by 228 miles. 2. 3 min. 16% 


~\ the hound saw. the hare ata place -5108 ft from that place, 


stream. “The rate of the man disappears from the equation and 

hence the answer is independent of the rate of the man. 
tt —e)c =u (t te), t= 122 ¢ = 5%. 7. Time hess there 

- is no current: time when there is the current :: x? — 7° 


6. p= 


jar where. 
x is the rate of the current. Since the answer required is only a a 


Sy 


sec. oe 


3. Recing distance 13474 yds. rate of the winning boat 8085 yds. 
per hour and that of the losing boat 7725 yds. per hour. 4. Bo 
can give | C a start: of 7} yds.. 5. Racing distance 275 yds. 6. 


a@=i{i 7, The length of the race = 1600 yds., Rama takes 15- 


min. aaa Krishna 17 min. over the distance. . 8. A's rate = 


ec es 
5p — 15qg— 3 a a 


=» ft. per min.;: B's rate = 99 (b — 3a) ft. 


per ; 


il. icaey 6 min. eM see. 8 “42, “Read | 
15 ‘of. a mile race.” The speed ne 

4 13. Govind will win the race” ‘by. {a0 © “Obs: 
is he tacing distance i is 1200 yds. ; 14. 
3 15 563 min. from the start, 16. A takes. 1012, 
and c 110 ‘seconds: to ran. the.  aaneay mah an 


7 


fageek tw cies 


98 ft. Rad 2% ft. 50 ‘eaibes: aad: 624 miles oe hour. Ee 
2818 ft. 3. 450 miles.- 4. 377: ft. 5. 198 yds. 7: leet 
are 150 yds. aad 180 yds. See 3053 miles and 36 2, miles ‘per : 
hour, | a 8. Se sec. and Ott. 1 (9). 19% miles, 954 miles per 
: hour. 10. Bi is “travelling | in thee opposite direction at 19: aire 
_ per hour- ‘1. 264 min. 12. 104 min. 13. My rate 140 ee : 
:- pers min. Car’ s rate = 110 sie per min, 14. a Z Bes Fay oa : 
ip aa {eas 


r=12 15. eee yom 


ee CHAPTER XXV. Paes 431 “442. <= 
iets M2 ites 2. Ahrs. after A’s starting ata ints 36 iolleae 
‘from xX. 3. 36 miles. 4. 163 yda. 5. 11 min. after the fret : 
- man’s start at a distance of 400: yds. 6. At 3.20 p: im. 
| » 7. 57 miles, 8. ~ Yes, at 5-36a.m,, ata place 11% miles from 
- home 9. 1 min. 52% sec after the dog gave chase. 10. The 
tortoise wins the race. 12. 26 min in all. 14. Q passes 
P at 3-50pm.. ata place 40 miles off. 15. By, oversea 
15 min after his starting ata place 2 miles away. 16. B's rate 
of walking i is 27 miles i hour. 17. B’s rate of. welking— 
is 5°83 miles per hour, “134 miles per hour. 19. 35 miles 
at the rate of 10 pee an ea. and the remaining 45 miles at 
the rate of 18 miles an hour. 25. They are 124 miles apart 
at 1-30 p.m. They are first at a distance of 6 miles from each 
other at. 2:48 p.m. 26. B will reach P at about 5-9 p.m. 
«97, -48 miles from P. 
pa Ge Mid 


- xxxiy _ GENERAL MATHEMATICS. — 


CHAPTER TVA, | Pages M45 aly cd 


dL Rs. 35, Re. 140and Rs. 315. 2. Re. 4103-36 and 
Rs, 1221-12-6, 3. A Rs. 22652 and B Rs. 15101-9.0.. ae : 
: getsRs 1841-6-3 &. A gets Rs. 4600,B Rs. 4200. 6 A 


--Rs 4200, BRs 6300, andC Rs. 3500. 7. A gets Rs. 780, ‘ond . 
. B Rs. 1140. — 8, A’s ‘capital R&. 22441.8. 3 and B's capital. 
Rs, 21418-2-1.- 9. Re 898-1-2, Rs 2586-7-1, Rs. 1767-15-9. 
“40: . 9F months after the commencement of: the business. 
ae 11. Rs. 33.12-0, Rs, 93-12-0, Rs 183-12-0. 12. af%q?; bf*; cqir te 
- B75: 324: 50-13. ARs. 15-12-0, B Rs. 28-14-0, C. Rs, 20-40 — 
pe 14, Ain addition to the remaining sum of Rs. 23-6.8, should 
‘receive from B Re. 1-0-0 and from CRs 39-14-8 15. One 


; é ; 5 man gets 


annas and one woman gets annas. — 


eps oe 
mp + w7 mp +wg 
- CHAPTER XXVII. Pages 453—459. ie 
1 30days. . 2. hrs 3, 45 mins. 3. 1 woman takes © 
eet, 
Pa+ or + rp. 
=) 
— Cc 


me 2 days to complete the work, 120 days. 4. 


ec 


days. 5. MF U6 12 days. 6, 1 man will reap : 


Bs acres in | week.; * (a seo) wks., acre, 2 wks. 7. B takes 
; * : d(x — y) 

| eae) Seer days to complete the work, 54 days. 
gg 5 ad +bd—0 = mex 
8. e= “ier pe ae 32 days 9. «= $. 10. 9,613,600 ; 


hres, &1. 45men. 12. Thecontractor gains Re. 48,229-11-0. 
£8. The coolies turn out 6 times as mach work as the soldiers. 
~ 24. Asaving of Rs. 250 in'‘the latter case: 15. 12 men. 
16. Each would have taken 72 days to complete the 
work, -17. The work will be on hand for 3°7 days more. 
| $8. Rs, 12-20. 19. Pap atta 5. reeks hrs, ‘il Assume » ae all 
the Hibe taps are Seubitie, 20. B alone mn, take 120 dei 
for doing the whole work. 21. No; 75 more men. 22. 960 
more men must’ be employed. 23. Ilcows, 24. 83 oxen: 
25. 39 men. 26. Rs, 750. Rs. 900. 27. The Indian work- 
men, Rs. 2794, 28. 12 men, Rs. 1863, 29, Higher paid men: 


: (ae: paid men as 1°3: 1. 30. Read 150 min. in place of ‘ 
45 min The well will be ee -in 413} min. after the smaller - 


¥ 


‘pump, recommences work. 31: 18 workmen. 3 32p" alex 3 
- 33. Rs. 149-6-6. 34. 5iand 98 hrs... 35. A should get 
Rs. 9-14.7; BRs. 10-5-1:; andC. Rs. 7-8-4, 36. Read,’ ‘*The- 
_ wall in all takes 35 days'’ Rama must have worked at it for- 
fy in days, 37, Rs: 118-2-0. _ If boys alone are employed, the cost lee 
would be Rs. 252; if men alone were employed, the cost would’ 


come to Rs. 283-8-0. 38. 42, days. 39, Rs, 169 (to the 


Pages 464-465. 


nearest rupee), 40. 113 mins and 9; mins. 41. 13: _ 
42. 5 hours, Be aye Rares 


‘1. 6°7 days. 2: 28 days. 3. 23 ha at OP eee 
= 5. 6 days. 8. 27 hrs. 9. 2 days, g 


CHAPTER XXVIII. Pages 468—476. 


1 B19 21g. 2 Re 190 8.241 91504 Ordinary ele 


Rs, 100 and motorcycle Rs 500. 5. Rs. 26-0-8 per thousand. 
6. Rs. 450; and Rs. 540. . 7. Gain Rs 152-6.5. 


8, Rs. 1.500. 9. 3869/5. 10. at 271-2°/,. profit. 11, 25°. 


12. Assume that the repairs and the necessary outgoings are 


- fixed and are at 15 °/, of the former rent. 3%, °/o.- 13. £60. 


14. 8:3°/,;a decrease of Rs 1,100 in sie net annual profit... 3 
“16. Best sort : 2nd sort :: 2: 9. 17. 1389 copies. 


18,. 57°9 per cent. 19. Tea 4s 2d. per Ib., coffee 93d. per lb. 
30. 18£°/o. 21. Rs 143-4-3, 48°5 °/,. 22. Rs. 188- 4. 2; 


23. The member who waits till the last chit i is the gainer, 
24. Read ‘‘If a profit is made of 5 °/, (and not 10° 2fo) by the 
sale.” Re. 55,7147, 25. Rs 15,208 and Re. 45,624. 26 -Rs.50. 
‘27. Rs. - 15-7-6 eS Rs. 15-100 ~ 28. Rs 3,376-5.0.- 
29. Rs. 3298-0. _ 30. He was able to sell only 6109 sheets. 
31, Rs 1,040-13-0, Rs 106-3-6. 82 Algebra Rs. 3-120 a 
copy and Geometry Rs 3-4-0 acopy.  °33, Rs 486-14-0. 
31. Read ‘* He assumed that a viss was } of a thulam.” He. 


thought that he madea profit of 45,5, °/. but he actually made a 
profit of 164; °/.. 35. Rs 67-13-7,° 36. £500,000. 37 The 
armourer loses Rs. 5,618-12-0 by the contract. .38. Rs. 3-12-0. 
He will neither gain nor lose. 39. Rs. 33-0-0. 40. Buying 


|” GENERAL MATHEMATICS. es 
Gtice . Rs. 9992 ae ‘aullee price ‘Rs 2633. : “4L = eS 
io) 101 —aq-— - 4 gallons. ; 0 gallons. 

wt 
er eae oie: 44. The ‘difference ee = eo 


ite Y 


100 —2) — 100k2 
se sve and the selling price is oh eo This is 


~ gain or loss according as the numerator is -- ve or 
45. Rs 16. 46. Profit Pl? + 2P2 — 2Pk. This will bes zero 7 
be oitieal =—1+yl+ Tuas. 47. 3C00 — 2k, 1000 + 2k, 1700, 
: 600; 825 one rupee tickete and 175 three-rupee tickets. 
48. 100,000. 49. 500 tickets; 185°7 °/o. 50. My monthly — 
 galary Rs, 140-10-0, 51. 2s. 4d 98: /,. 54. 36 sheets, 
ee 8 lo. 53. 24 measures of water. 54. 1142 °/o: : aga 
: ~§ §.L.C. Public Examination, 
3 1916. 
‘ 1. Non-cultivating landowners: :—decrease 11” 8p. Cet 
. IW 4p = 
a BG esting landowners increase tl Up. c.; increase 13-6 p. Cc. 
66°7 p. c : decrease 75 p. C- ; 
decrease 26°5 p. c. 


: decrease a 


< - Non.-cultivating tenants :— decrease 
- Cultivating tenants ;— decrease 95°8 p. c. 3 
es 1:8 p. c.; increase 1°5 p. c. 


© ee aRe. 9-4-6.p.,  - 3. Rs. 20, Bank shares the most “ 
. profitable. 4. 8 balls. no a. SI c.:4 as. : 
617 eft. All-4.c: in nearly. 7. '64inches. 3 
 98.; 212; 213.°°9. (ptqtr) @dt+sa)—(aptbter). d = 9 ® 
10... «=63 ; » =F. 11. 5:8cm. ; 105°; 105°. | 


[iz 223 018: 9. 

Se eee 1917. 

: Oy 27. (2) 593714. 2. Estimated Rs. 61,100. a 
Rs. 52,975-10-8; 133 p.c. S$. Rs. 525.4. Rs. “722-14, 

About 64p c. 5. £05 ft. 7. 12682 gallons. 8. y=2e + e 

- where « is the number thought of and » represents the answer. 

-9. If « and y represent the sums of money ‘A and B started - 

> with, the equations are x — 20 =} (y + 20); x + 300 = 23 

5 se Spry eid aas eB 70, y = 130. 10. Scm, 

eae 1918. 

1. (1) Rs. 3-13-3. (2) 16°7. 2. Gain Rs. 200. 

3 13-39, 12=36; 16-42 ; 13 -8, 29 mi ; 14-53, 56 mi” 

ee: 


Se yg ae ‘ ~ 
: “ ee SS 
~~ : 


"1 Win. 


3°6;C =414;D= 345, 2. Rs. 1,600; 328 lo. 
12°7 acres. “& (1) A at 2-30 p.m. ; >B at 1-5 p. M™y,25/5% 
» (2) 1-150 m.; 37% mls. from P + (3) 12} mls. 5. Rs, 112. 
: . 584. sq. in. 7. 2 fe. 8in. 8. 24 men, 20 boys. 
«9, (1) 7-2in.; (2) 18 men, — 40. 14 in. 
ce We (va + nb) (100+ 0) (100 (me +m); Re.19as. 
| py fa. 29645 sq.ft, ae 
i Se ae oe 1920. =~ eee a a x 
oe 659 pee: Re 12,65,363, 2. 11249, 11610 @. yds. 
min. 3. Rs. W58as 4. 175 ft. 5. Rs. 240; Rs. 360. 
_ 3mis an hr. ; 314 mls.6 p.m, 5! mls. fron >, 11-3 a.m 


355 mls 23) pm. 3 nla Se AC = 292in., {oe Toe. : 
ay 3 


a ae 

8. 364°; 35, 57 sez. ae GTi = an 

; 10. Sin. 1 ; 9000, cia, 12 65 po. 11935; "£2516 5b 
be ese a 3°9 “lg: 710: 8 a BY Re 43:4. tiis2 


75 2lo~ Te 3438% 5. 8. 144 days ; 44Km.; 10} days. ay 
12967 ie ft. - 10. (r+l)a —rs; Re. 1. i1. 8; bse 3 
_ 1922. 7 eee 
: ') Re. 17040, Rs. 24533. (2) 44:0 o/,. 2. 249 yds 
(i) [6in, (it) 3% in. (2) (i) Z1 em. fii) 11-4 cms 
thre a Ras 95575. 6 1A ings 03 in 7 Og ee 


‘$ 50 Of 5. ee aia Be Re of LOS AO: 3¢ 37 tons. ee 
oe 27°, 82°, 290, 58°, 49°, Ba oe 
= 1923. : 
“aye Rs. 8747: 152, Total grants-in- aid i in 1919. 20. 
bese Rs, 8189960 Re A 
2) Increase °/, in “1920. 21 in the grants to Local Board. | 
, Schools over that in 1919.20 = 3-6 °/,. * 


By The grants-in-aid to private institutions in 1920-21 
is = 52 aie of the total grants that year. 


sell 


ee 


xa Ay Tag Sie ee 
Ze . po tie eyo aes. aah 
= ; e ena Ne 
ae 2 ., oe Er a Ss 
ek ig eae 
ig afd 


Mr... 58 et yee, Biwe brary 


Lina cpakxcessateoaesoens so pnesice” egserre es 


the nearest pie. 


‘5, Rate per ee 250. - : 6. 26 as 


J. Aug: 1, 1916 and June 1, 1920. 
a= “ 
‘ Se miles per hour. 596 scales ; 


ae 50000 c. 


Height = ‘Qi in. 


4 


1924. 


4. (1) 1798, 2047 ; 2324; 1901 ; 1722; 1901. 
10379 ; 667 ; 647,7-. = 

ean C2 ees an 6;3° 3; 57. Guntur. 
2, (1) 62 lbs 153 oz. - (2) Rs. 7. 5 as. 
3. (a) Rs. 2000. (b) 13; 19. 


Ki De “Sag . 
. @ Rs. 41. 8 as.;Rs.3,7as.4ps. 5. 54°, 
7 


* ; 4) fhe weight of ‘the blow erage man 
a (2) at 4°52 ; 35 and 32 circuits respectively. 

; 3. 17°8 Jo. ; 
4, Interest to be cies at tthe god of jane. 0. 43 correct to- 


sae 


Area’ ‘of the curved surface = 650 sq: inches. 


fo. 


7, (1) 6— 12° (2) 12 hrs. 38'. 8 28 yds. 
9. 0°98 or 1 acre nearly (qn- 980 and not 1980).. 


‘20. a@ = 03; b = 08 ; 2°125 lbs. 
rn & - sq, ft. 7.920.000 gallons, 
12. 128 c. ft.; 44 sq. ft. : 106 ft. 9% 


1925. 


a. (1) 27°]. increase, 2°3°]o increase, 
(2) °9.°Io. 
2 Rs 15-12:0, Rs. 28-14-0, Rs. 20- 4-0... 
3. £28-16.0. 
4 


40 years. 5. Rs. 958-13-0. 6. 56 tithe 


8. 40 cms. 10. 2 ft. below the sartace. 
13. 


wan expense £135, end the fixed sim £ 30, 


*. “yO annas (to the nearest anna). 


oe 4 fc ° decrease: 


ee ee 


9. 7ft.4in. 10. Length a ; & and breadth 31°6 ft. oS a 
edie (tee ¢ 
(3 1 1. Ai is +: of the square sha 
Z 12. Volume = 1810°3 cubic eee 


7. £24. 
11. Initial 
1:56 gallens. 


i 139°73652 
: PURRB 


BS. _ bottom 985. ia 105 
. 5 198 
Ve oe fod 


aie 36 cm. 
eediny 
925 °]o 
$01 = <2 
095" 
42367 
6046 
297854. 


2s. 


6 from the 
__ bottom 


eee oe Fine ele : of desea i 


+985 and os e 
eS =e (tse 


925%], 2 


Read ae 
(a+3). 


139 73652 se 
~ 1386 ie 


apne 
x? + 3x*° 4+ 20 - 


ire Pr 
+ (x x—4)2 


36 cm. 


feeding 


80°1 
96s 


60-46 soe 


9-n7e54: < o 
456" by 2°45" 


— : 5S. 


B 
3x8y + 3xy® 


er 


_ Page Line - ae For 
290 7. ~~ hnd 
8 lather 


299 2 from the 


300 623 
301 14 
anos. :- 19 
865: "22 
Eaoe 6 
392 10 


bottom 47 7? 


879° 

345// 

458 

51" 

55” 

Rs. 191,011-9-0 
45 milreis 

1050 

oe 


396 6 from the 
bottom pence — 
45 min. 
If they meet exactly between 
Egmore and Chinglepat 


413 4 
417. 3 
457. 16 
458 9 
469. . 2 
» 28 
471° 2k 
473 2 


— 


radachari & Co. 


“ 


aa 

> J 

: 
y + Wey 


Rea: on 
and - 
latter 


tar 

87°9° 

3°45” 

45" 

5-1" 

5:5° 

Rs. 19101-9-0 
45 milreis 
Rs. 1050 

45 °lo 


anna a 
15 min. = 


If they meet 10f miles. 4 


>from Chingleput 


3 of athulam 
one rupee __ 


**8@ee 


R. B. A. N. M’S 


High School (Main) Library 
BOOK CARD 
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